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 The No Child Left Behind (NCLB) Act changed assessment 
for English Language Learners (ELLs). Under the law, states must validly 
assess ELLs’ English Language Proficiency (ELP) and content 
knowledge. The law shed light on the achievement of ELLs while also 
creating challenges for states in validating state assessment and 
accountability systems. Test accommodations are used for ELLs to reduce 
threats to test score validity and measure academic achievement as 
accurately and fairly as possible. Since ELLs are working towards 
proficiency in English, they face linguistic and socio-cultural barriers under 
the confines of large scale assessment. A limited body of research 
regarding accommodations for ELLs exists, but has inconclusive findings 
that do not factor in student background variables. This study examined to 
what extent linguistic accommodation led to improvement in test 
performance of ELLs using ELP scores from the Colorado English 
Language Acquisition Assessment (CELApro) and Mathematics scores 
from the Colorado Student Assessment Program (CSAP) along with 
 
iii 
student background variables. The results of this study suggest that 
Translated Oral Scripts seemed to make the biggest difference for all 
grade levels in terms of association with higher CSAP performance. 
Students using Word-to-Word Dictionaries also showed increased 
performance for grades eight and ten. Grades three through seven were 
not included for this accommodation because of small sample sizes. Oral 
Scripts and Teacher Read Directions were associated with positive score 
increases for some grades and negative score drops for others. Students 
with lower levels of English proficiency tended to benefit more from 
receiving accommodations than students with higher proficiency. 
Analyzing the accommodations by grade also revealed differential 
accommodation effects. Third grade students receiving Translated Oral 
Scripts had higher CSAP scores than their non-accommodated peers, 
those using regular Oral Scripts benefitted slightly, while the effects of 
Teacher Read directions and Extended Timing appear to be worse than 
receiving No Accommodation for this sample. In grade ten, it did not 
matter what accommodations students received—none seemed to be 
associated with student performance.  
While the analyses showed that for the most part Teacher Read 
Directions, Extended Timing, and Oral Scripts were not significantly 
associated with Fluent-English Proficient (FEP) performance, it is 
unfortunate that the student samples receiving Translated Oral Scripts and 
 
iv 
Word-to-Word Dictionaries were insufficient in size to allow their inclusion. 
The FEP results may be due to the fact that FEPs no longer benefit from 
accommodations since they have a high level of ELP. Considering the 
significant role that assessment results have in guiding decisions about 
individuals and organizations, it is crucial to continue examining how to 
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EXAMINING THE EFFECTS OF LINGUISTIC ACCOMMODATIONS ON 
THECOLORADO STUDENT ASSESSMENT PROGRAM—
MATHEMATICS 
CHAPTER ONE 
INTRODUCTION AND LITERATURE REVIEW 
 
Public Law 107-100, the No Child Left Behind Act of 2001 (NCLB, 
2002) has impacted the assessment of English Language Learners 
(ELLs). Limited English Proficient Students (LEP) is the term used in 
NCLB; however, the term ELL was used in this study to focus on learning, 
not deficits. The federal law requires that educators be accountable for 
making sure all students, including ELLs, meet high expectations. States 
must assess ELLs' English Language Proficiency (ELP), as well as their 
content knowledge, using assessments that meet the requirements under 
NCLB. Under Colorado law, all students must take the Colorado Student 
Assessment Program (CSAP), the assessment used to meet NCLB 
requirements. ELLs who take CSAP may face linguistic and socio-cultural 
barriers when taking the assessments. Since language is intertwined in all 
learning, achievement tests are also to an extent, tests of language. 




English. ELLs face an enhanced cognitive load since they are processing 
language and content at the same time.  
Assessment results are used to make high stakes decisions 
including: Adequate Yearly Progress calculations under NCLB, Colorado 
School Accountability Reports, student placement in education programs, 
and student placement in courses. This study proposed to examine the 
effectiveness of linguistic accommodations on ELL CSAP Mathematics. 
The limited studies to date regarding ELLs and linguistic accommodations 
have been conducted without factoring background variables such as 
ELP, proficiency in primary language, and other demographic variables. 
Kopriva, Emick, Hipolito-Delgado, & Cameron (2007) found that poorly 
matched accommodations that do not take into account student 
background variables can be as bad as not affording any accommodations 
to students. The present study examined effects of accommodations when 
background variables were considered. 
 Since high stakes decisions are made using state assessment 
results, it is essential to examine the effectiveness of accommodations 
meant to allow access to assessments and increase the accuracy of 
student results. A limited research base exists on the effectiveness of 
linguistic accommodations for ELLs.  In spite of limited research, the state 




policy-makers need more information regarding the effectiveness of 
linguistic accommodations and whether they remove or reduce linguistic 
and socio-cultural barriers. 
Background 
Inclusionary policies were set forth by NCLB (2002); increased 
numbers of ELLs and attention to large-scale assessments have made 
assessment accommodations a widely discussed issue. Under NCLB 
(2002), progress in ELP as well as content areas is mandated. In addition, 
ELLs must be included in annual state assessments, Adequate Yearly 
Progress performance targets, and Annual Measurable Achievement 
Objectives. The law also requires reasonable and valid accommodations 
to measure ELLs’ academic achievement. The dialogue regarding 
assessment accommodations circles around what accommodations 
should be used, under what circumstances, for what students, and under 
what conditions. The literature on effective accommodations is 
inconclusive, and it is open for debate that the existing theories and 
literature on fair and valid accommodations that enable ELLs to show what 
they know without providing an advantage. There are a number of terms 
specific to accommodations for ELLs. Definitions for these terms as used 





A number of definitions specific to this study apply. English 
Language Learners (ELLs) are defined in Colorado as non-English 
Proficient (NEP), limited-English Proficient (LEP) or fluent-English 
Proficient (FEP) students. The federal NCLB defines ELLs in a very 
specific way discussed in the literature review. English Language 
Proficiency (ELP) refers to a student’s progress towards mastering 
academic and social English. According to the National Clearinghouse for 
English Language Acquisition, “Academic English is also defined as the 
ability to read, write, and engage in substantive conversations about math, 
science, history, and other school subjects.” Skills related to mastery of 
academic English include: summarizing, analyzing, extracting and 
interpreting meaning, evaluating evidence, composing, and editing 
(American Educational Research Association, American Psychological 
Association, & National Council on Measurement in Education [AERA], 
1999). It relies on a broad knowledge of words, concepts, language 
structures, and interpretation strategies” (National Clearinghouse for 
English Language Acquistion, n.d., pp. Academic Language section, para. 
3).   
Messick (1989) contends that construct-irrelevant variance due to 




when an ELL is faced with an assessment in a language in which the 
student is not Proficient. Linguistic accommodations are any change to a 
test or testing situation that addresses a unique need of the student but 
does not alter the construct being measured. George Washington 
University, Center for Equity and Excellence in Education (2005), found 
that:  
Accommodations help ELLs to gain access to the content of a test 
by enabling students to overcome linguistic and socio-cultural 
barriers. The linguistic and socio-cultural scaffolding offered by 
accommodations is needed during testing because second 
language acquisition research has shown that, during the early 
stages of second language acquisition, language learners require 
more cognitive resources to process the target language than peers 
who are more Proficient in that target language (i.e., English).” ( pp. 
Key Issues section, para. 1). 
 
Accommodations providing direct linguistic support involve 
adjustments to the language of the test. They may be provided in the 
student's native language or in English. The validity of the test must be 
conserved by ensuring that the construct being tested remains the same. 
Linguistic accommodations should not give ELLs clues on responding to 
items correctly. In the study, George Washington University (2005) 
discussed that:  
Indirect Linguistic Support accommodations are designed to adjust 
the conditions under which ELLs take the test in order to help ELLs 
process language more easily, but they are not direct modifications 
of the language of the test. They are classified according to 2 areas 




and test environment.” ( pp. Indirect Linguistic Support section, 
para. 1).  
 
Problem 
The problem is that ELLs are potentially unable to meaningfully 
participate in high-stakes assessments such as CSAP because of 
linguistic and socio-cultural differences. Accommodations may facilitate 
ELL demonstration of content knowledge. However, many students who 
could benefit from an accommodation are not afforded one. On the 2008 
Mathematics CSAP, 50% of NEP, 25% of LEP, and 7.8% of FEP students 
received accommodations (Colorado Department of Education, 2008b). 
NEPs are receiving accommodations more than often than LEP or FEP 
students. According to Acosta, Riveria, Willner, and Fenner (2008) ELLs 
at the lowest proficiency level are the least likely to benefit from 
accommodations. The results of tests are used to make vital decisions. 
Research regarding the effectiveness of accommodations is limited and 
educators and policymakers need more information regarding the 
effectiveness of linguistic accommodations. There is, therefore, a need to 
examine data regarding accommodations to determine if they provide 




Purpose of Current Study 
The purpose of this study was to examine to what extent linguistic 
accommodations led to improvement in the test performance of ELLs by 
examining data from the Mathematics CSAP and the CELApro. An 
improvement in test performance would indicate that accommodations on 
the Mathematics CSAP can enhance meaningful participation of ELLs by 
representing what they know and can do because they are addressing the 
linguistic and socio-cultural needs of the student while also increasing the 
validity and reliability of scores (George Washington University, 2005). 
The purpose was to determine if accommodations provided support to the 
range of ELLs, testing situations, and programs available. A recent study 
found that poorly matched accommodation choices for ELLs were just as 
bad as no accommodations (Kopriva et al., 2007). Much of  the research 
to date has been conducted using accommodations with ELLs, regardless 
of individual characteristics such as levels of ELP or proficiency in primary 
language, the first language, or native language (L1). The researcher 
examined the effectiveness of linguistic accommodations using ELP and 
mathematics scores. When taking assessments, ELP students 
automatically use language processing skills and knowledge of academic 
English to focus on test content ( Acosta et al., 2008).  ELLs, on the other 




the test and may comprehend more about content areas than they are 
allowed to show under the confines of large-scale tests (Rivera, Collum, 
Willner, & Sia, 2006a).  
The central reason for any accommodation is to allow access to 
assessments and increase the accuracy of results reporting what students 
know. Since many decisions are made regarding students and schools 
using state assessment results, it is important to examine the 
effectiveness of linguistic accommodations that are meant to level the 
playing field and increase the accuracy of student results.  
Research Questions 
This study examined the effect of linguistic accommodations on 
student CSAP Mathematics scores when accounting for ELP and other 
variables.  
The primary research questions were:  
1. What are the demographic and academic achievement 
characteristics of students classified as ELLs?  Specifically, age, 
gender, home language, disability status, ELL program 
enrollment, ELL status, and CELApro performance were 
examined.  





3. How does student ELP status, as measured by CELApro 
proficiency level, relate to academic achievement on CSAP? 
4. What accommodations do ELLs receive on the CSAP 
Mathematics test?  Does student receipt of an accommodation 
vary by CELApro and CSAP proficiency level?  
5. What effect do student demographic characteristics, including 
gender, home language, disability status, ELL program 
enrollment, ELL status, and English Language Proficiency have 
on CSAP mathematics performance? 
6. Accounting for relevant student background characteristics and 
ELP, what is the effect of receiving a linguistic accommodation 
on student CSAP mathematics performance?  
7. What differences are found for students classified as NEP or 
LEP taking the CELApro compared to students classified as 
FEP who do not take the CELApro? 
Literature Review 
ELL Students defined 
NCLB uses the term limited-English-Proficient (LEP) and defines 
ELL students as: age 3 to 21 years; enrolled or preparing to enroll in 
elementary or secondary school; not born in the United States, or whose 




resident of outlying areas; comes from an environment in which a 
language other than English has had a significant impact on a student’s 
ELP; is migratory and comes from an environment where English is not 
the dominant language; and has difficulties in reading, writing, or 
understanding the English language that may deny the individual the 
state’s Proficient level of achievement, to successfully achieve in 
classrooms where English is the language of instruction, or to participate 
fully in society (NCLB 2002).  
ELLs are a diverse group. ELLs speak more than 400 languages. 
The most common language spoken by ELLs in the United States and in 
Colorado is Spanish (Kopriva, 2008). ELLs have varying proficiencies in 
listening, speaking, reading, and writing in L1 and English (Kopriva, 2008). 
A closer look at Hispanics in the United States, for example, illustrates the 
extreme heterogeneity in terms of ethnicity, educational level, language 
background, and origin of just one group of ELLs. In 2006, the origin of 
Hispanics was 64% Mexican, 9% Puerto Rican, 7.7% Other Hispanic, 
7.6% Central American, 5.5% South American, 3.4% Cuban, and 2.8% 
Dominican. Sixty percent of Hispanics were born in the United States 
while 40% were born in another country, compared to 12.5% of the total 
population in the United States born in another country (U.S. Census 




ELL Students in Colorado 
Colorado districts employ a home language survey, the CELAplace 
assessment, academic achievement tests, and a body of additional 
evidence in order to identify ELL students. The ELL designations in 
Colorado are NEP, LEP, and FEP. ELL designations are meant to be 
dynamic and temporary; students are expected to move through the 
categories. As students move up through the grade levels, the academic 
language demands of students in content areas increase, which may lead 
to re-designating students from FEP to LEP again. Once students are 
FEP, they are monitored for two years and exited if they are faring well. 
ELLs in Colorado are a diverse group. Students come from a 
variety of cultural and linguistic backgrounds and have widely varying 
academic backgrounds and degrees of language proficiency. ELLs tend to 
be concentrated in the lower grades. The heterogeneity of ELLs needs to 
be considered when exploring the implications of the decisions made 
about students with regard to program or course placement and 
accountability measures.  
According to the Colorado Department of Education, Language, 
Culture and Equity Unit (CDE, LCEU) (2008), the majority of ELLs live in 
the Denver Metro area (67%), 13.4% northcentral, 7.2% Pikes Peak, 6.4% 




southeast, and 0.4% charter school institute (see Appendix A). There are 
currently 16 schools in the Charter School Institute (CSI) statewide. CSI 
was created by the Colorado state legislature in 2004 as an independent 
agency within the Department of Education that grants charters for 
schools in order to foster high-quality school choices. In the 2007-08 
school year, 36% of ELL students were considered NEP, 40% of ELLs 
were considered LEP, and 16% of students were considered FEP, and 8% 
of parents chose to keep students out of ELL services. ELLs in Colorado 
are primarily Hispanic, accounting for 86.1%. Asians make up 6.6% of the 
ELL population in Colorado followed by 4.4% White, 2.3% Black, and .5% 
Native American. The top five foreign languages spoken in Colorado 
schools are Spanish, Vietnamese Russian, Korean, and  Arabic. The 
mobility of ELLs within districts is stable with 89. 7% of students staying 
within the same district between 2006 and 2008. In Colorado, 78.9% of 
ELL students were eligible for free and reduced lunch in the 2007-08 
school year. The gender distribution of ELLs in Colorado is 53.4% male 
and 47.6% female (CDE,  LCEU, 2008). 
English Language Learners with Special Needs. 
In the 2006-07 school year, the CDE, Language, Culture and Equity 
Unit (2008) found that 1.28% of the total student count for the state had a 




have a learning disability accounted for 8.7% of the ELL population. The 
top two disabilities in the state among ELLs are Specific Learning 
Disability, formerly Perceptual Communicative Disorder, and 
Speech/Language. ELLs in Colorado who also have an exceptional need 
may qualify for accommodations that are not linguistic or appropriate for 
ELLs and are meant for students with special needs, such as Braille and 
large print versions of the assessment (CDE, English Language 
Acquisition Unit [ELAU] , 2007a). 
The Size and Growth of the ELL population 
According to the 2000 Census results, 18.4% of children between 
the ages of five and seventeen speak a language besides English at home 
(U.S. Census Bureau, 2002). While many students in ELL programs in the 
U.S. were born in foreign countries, 40% were born in the U.S. to 
immigrants (Colorado Department of Education, n.d.). According to state 
educational agencies, the number of ELLs has grown almost everywhere 
in the country. Between 1989-1990 and 2004-2005, ELL enrollment has 
more than doubled, from 2,030,451 students to 5,119,561 (National 
Clearinghouse for English Language Acquistion, n.d.). The largest and 
fastest growing group in the U.S. is Hispanics, accounting for 14.8% of the 
total population of 299 million in 2005. The majority of Hispanics reside in 




the midwest. While many Hispanic students are concentrated in states 
such as Texas and California, many other states in the midwest and 
southeast are experiencing tremendous growth. The top five states by 
Hispanic growth rate between 2000 and 2006 include Arkansas, Georgia, 
South Carolina, Tennessee, and North Carolina. Hispanic students are the 
second largest group of students under the age of 18 after whites and 
make up a growing proportion of the student population in the U.S. In 
2005, 17% of total student enrollments, 10.9 million Hispanics students, 
were enrolled in public schools in pre-kindergarten through 12th grade and 
1.9 million were enrolled in higher education institutions (U.S. Census 
Bureau, 2006). Hispanic children represent a large part of school-aged 
immigrant children. Their growth exceeds that of other ethnic and racial 
groups (see Appendix B) (U.S. Department of Education [U.S. D.o.E.], 
Office of Second Language Acquisition, Language Enhancement, and 
Academic Achievement for Limited English Proficient Students, 2008).  
The Size and Growth of the ELL population in Colorado 
The number of ELLs is growing at a rapid pace. Over the last 13 
years the total K-12 enrollment growth rate was 16.6%, while ELL total 
enrollment growth rate was 297% (see Appendix C). In the 2007-08 
school years, there were a total of 106,413 ELLs in Colorado K-12 public 




in an ESL program or Bilingual program in K-12 public schools. Most of 
the ELL population is concentrated in the elementary grades. In the 2007-
08 school year, about 11,424 ELLs were enrolled in pre-kindergarten or 
kindergarten, while an estimated 3,297 were enrolled in 12th grade (see 
Appendix D) (CDE,  LCEU, 2008). 
The Achievement Gap 
According to the latest analysis released by the U.S. Department of 
Education, the Biennial Report to Congress on the Implementation of the 
Title III State Formula Grant Program, School Years 2004-06, almost all 
states continue to struggle in meeting the No Child Left Behind Act’s 
academic targets for ELLs (U.S. D. o. E., Office of Second Language 
Acquisition, 2008). The report indicates that educational attainment for an 
estimated five million ELLs in the nation’s schools are doing somewhat 
better in ELP than in prior years yet they continue lagging in reading and 
math. The report, based on data from the 2004-05 and 2005-06 school 
years contains some gaps because much of the data submitted by states 
were incomplete. A total of 24 states reported making progress in English 
and 28 states met the standard for ELLs to attain proficiency in English.  
The report to Congress also includes test scores from the National 
Assessment of Education Progress (NAEP) from 2000 to 2007 and 




report, over that period the performance gap narrowed in fourth grade 
math as well as eighth grade reading between ELLs and other students 
who scored at “basic” proficiency or above (U.S. D. o. E., Office of Second 
Language Acquisition, 2008). However, the proportion of ELLs scoring 
“Proficient” in reading or math on NAEP in 2007 was very low, only 13% of 
ELLs scored Proficient in fourth grade math, for example, while 42% of 
non-ELLs did (U.S D. o. E, National Center for Education Statistics, 2008). 
ELL achievement in math was slightly higher than achievement in reading. 
Nevertheless, fewer than half of ELLs tested Proficient or above in math 
during the 2005-06 school year in 30 states (U.S. D. o. E., Office of 
Second Language Acquisition, 2008). According to the report, the 
achievement of ELLs in math and reading decreases as grade level 
increases. Many factors influence how ELLs fare in academic 
performance including prior educational history, literacy in first language, 
cultural and social background, and exposure to the English language. 
The Achievement Gap in Colorado 
The ELL population has met with limited academic success in 
Colorado schools compared with their native English-speaking peers as 
measured by standardized test scores. The largest discrepancy in scores 
between ELLs and non-ELLs is in the secondary grades (CDE, ELAU, 




Black students on the 2008 CSAP, a significant gap between the 
performance of white and minority students persists across most tests. 
While students defined as eligible for free-or-reduced price lunch 
increased their percentages in Proficient or Advanced categories on 
CSAP, a significant gap between the performance of these students and 
their peers persists (CDE, 2008a). For example, in high school graduation 
and drop out rates, ELLs in the state consistently experience achievement 
gaps. The graduation rate for ELLs for 2006 was 65.9% and for white 
students it was 80.0%. The gap between white and Hispanic students 
increased from 24.2% in 2005-06 to 24.9% in 2006-07 (CDE,  LCEU, 
2008). 
A comparison of ELLs to state averages in the 2008 Mathematics 
CSAP scores demonstrates this persistent achievement gap. Of ELLs in 
third grade, 51% scored below Proficient compared to 30% at the state 
level; 70% of all students scored Proficient or above compared to 49% of 
ELLs (CDE,  LCEU, 2008). In fourth grade, 56% of ELLs scored below 
Proficient compared to 32% at the state level; 68% of all students scored 
Proficient or above compared to 43% of ELLs. In fifth grade, 63% of ELLs 
scored below Proficient compared to 43% at the state level; 65% of all 
students scored Proficient or above compared to 38% of ELLs. In sixth 




level; 61% of all students scored Proficient or above compared to 31% of 
ELLs  In seventh grade, 82% scored below Proficient compared to 53% at 
the state level; 45% of all students scored Proficient compared to 10% of 
ELLs. In eighth grade, 82% scored below Proficient compared to 53% at 
the state level; 47% of all students scored Proficient or above compared to 
17% of ELLs. In ninth grade, 87% scored below Proficient compared to 
60% at the state level; 37% of all students scored Proficient compared to 
10% of ELLs. In tenth grade, 89% scored below Proficient compared to 
67% at the state level; 30% of all students scored Proficient compared to 
7% of ELLs (CDE, ELAU, 2007a and CDE, LCEU, 2008). 
Efforts to examine the performance of former ELLS have found that 
FEP students perform as well and many times better than their peers in 
Colorado. Specifically in 2006, on the fifth and tenth grade Reading CSAP, 
FEP students exceeded the results for non-ELLs (CDE, ELAU, 2007b). In 
grade three, five, six, and eight, Reading and Writing CSAP FEP scores 
met or exceeded expected scores. In grades eight and ten, FEP students 
scored higher than expected on the 2006 Reading and Writing CSAP ( 
CDE, ELAU, 2007b). In most cases, FEP Monitor student averages are 





Jamal Abedi has suggested in various research studies that the 
validity of assessments in content areas could be compromised for ELLs 
due to the linguistic complexity of the assessment items (Abedi, 2002;  
Abedi, Courtney, & Leon, 2003a; 2003b). How much English students 
know may interfere with their ability to demonstrate knowledge on content 
assessments given in English. Abedi has led research on large scale 
testing and accommodations for ELLs and has found that tests with more 
linguistically challenging content yield the largest performance gaps 
between ELLs and native English speakers. According to George 
Washington University (2005):  
A key concern surrounding the use of accommodations is to 
provide support to ELLs in processing the language of the test 
without providing help on the test's content. In other words, a state 
assessment administered to ELLs with accommodations must 
maintain its original purpose, assess the original construct, and 
yield scores that are comparable to those of other students taking 
the test without accommodation.” ( pp. Key Issues section, para. 4). 
 
Messick (1989) contends that construct-irrelevant variance due to 
the language demands of a test is one type of systematic error introduced 
when an ELL is faced with an assessment in a language in which the 
student is not proficient. Mathematics items administered in English do not 




virtue of the test being administered in a non-dominant language (AERA, 
1999). The academic language proficiency of ELLs impacts the acquisition 
and assessment of content area knowledge. Low vocabulary levels lead to 
decreased reading comprehension and writing skills and may have a 
negative impact on overall academic success of ELLs. In mathematics, 
text comprehension may influence a student’s ability to respond to word 
problems.  Language is intertwined in all learning, consequently a test of 
academic achievement is, to an extent, also a test of language, and thus, 
ELLs are at a disadvantage since they are not fully proficient in English. 
ELLs face a substantial cognitive load because they are processing 
language and content at the same time. In terms of construct validity, an 
ELL’s linguistic skills can impede or hinder a student’s ability to employ 
known problem solving strategies. Validity and reliability of test scores is a 
source of concern if it also includes individual differences that may be 
related to, yet different from, the construct being measured. Sources of 
variance must be controlled for either through test design or standard 
testing conditions. Wolf et al. (2008) contends that validity in state 
assessments for ELLs is about making the case, “that an assessment 
provides sound information for specific, intended interpretations and uses, 
based upon multiple sources of evidence and relevant research studies” 




qualities of assessments for ELLs, inappropriate decisions can be made 
about topics such as: academic placement, transition to FEP status, and 
conclusions about the effectiveness of programs.  
One researcher considers an academically proficient student to be 
one that is able to “use general and content-specific vocabulary, 
specialized complex grammatical structures, and multifarious language 
functions and discourse structures—all for the purpose of acquiring new 
knowledge and skills, interacting about a topic, or imparting information to 
others”(Bailey, 2007, p. 10). Many ELLs who struggle in academic content 
classes have strong spoken English skills. Conversational skills are very 
different than the specialized language of content area courses. Academic 
language includes knowledge of vocabulary, complex sentence structures, 
and the syntax of English. Vocabulary that is encountered in print is an 
important aspect to comprehension and acquisition of knowledge. Words 
and phrases such as interpret, compare, contrast, and analyze are 
examples of key concepts that an ELL student would need to know in a 
content area class and may not encounter in spoken conversation with 
others. According to Goh (2004), mastery of academic language may be 
the most important source of academic success. If assessments are not 




conditions, language proficiency may negatively influence how ELLs 
perform. 
Accommodations are tools that are intended to increase the 
participation and validity of test scores for ELLs by controlling or 
eliminating sources of variance that are extraneous to what is being 
measured. Under NCLB, states must annually assess English proficiency 
for all ELLs. Legislation over the years has provided a legal basis for the 
use of testing accommodations for students with disabilities or ELLs. “All 
of the laws require that test results should accurately reflect the measured 
attribute of the student, rather than his or her disability or language barrier” 
(Goh, 2004, p. 35).  Accommodations refer to any tools that allow the 
student to access the content and level the playing field for a student.    
 Accommodations are generally organized in two categories. The 
first category includes changes to the testing conditions:  scheduling, 
setting, timing, and use of tools such as dictionaries. The second condition 
includes changes to the test itself such as directions, items, and/or 
students’ response options.  Accommodations should level the playing 
field for those students who use them without giving an advantage. An 
accommodation should meet the needs of individual students without 
invalidating the test score. Appropriate accommodations for ELLs provide 




ELLs need to process language that is not related to the construct being 
measured (George Washington University, 2005). In addition, the 
accommodation should enable the ELL to maximize cognitive efforts 
toward understanding the meaning of test items and passages. In order to 
be valid, an accommodation must improve the performance of only those 
students who need the accommodation. If the accommodation leads to the 
improved score of all students, the construct measured may be altered. 
Some accommodations may be valid for one content area and not 
another. For example a Word-to-Word Dictionary would be valid for a 
math assessment and not for a reading assessment. Accommodations 
should always be selected based on the individual needs of students. 
Careful thought must be given to the rationale for using an 
accommodation. Bilingual dictionaries, for example, are most appropriate 
for students who have language and literacy skills in their native language 
and have experience using them in the classroom. One cannot assume 
that they will be effective with all ELLs or that all ELLs are literate in their 
native language (CDE, 2007b).  
Colorado State Policies on Accommodations for ELLs 
A one size fits all approach should not be taken with regard to 
assigning accommodations for ELLs. Several factors should be taken into 




for ELLs including: the student’s level of proficiency in English, the 
student’s literacy in his or her home language, the language of instruction, 
the amount of schooling the student received in his or her home country, 
cultural issues, and accommodations that are used in the classroom as 
part of instruction (Kopriva, 2000). Colorado provides for direct and 
indirect linguistic accommodations for ELLs. Traditionally, 
accommodations were available for students with disabilities. The 
Colorado Accommodations Manual for English Language Learners (CDE, 
2007b) provides guidance on linguistic accommodations for classroom 
and assessment use for the state of Colorado. Prior to the publication of 
the manual, all accommodations were under the purview of the 
Exceptional Student Leadership Unit at the Colorado Department of 
Education. The linguistic accommodations allowed on the 2007-2008 
Mathematics CSAP for ELLs included:  Teacher Read Directions in 
English, Teacher Read directions in Native Language, Oral Script (entire 
test), Translated Oral Script (entire test), Word-to-Word Dictionaries, 
Highlighting or Underlining Key Words in Directions or the Assessment, 
Extended Timing, Breaks During Test Session, Shorter Sessions with 
Breaks in Between, Individually Administered Tests, and Test-Taker 
Provided Preferential Seating. In addition there are Spanish Language 




These tests are not translated versions of CSAP but unique Spanish 
language Reading and Writing assessments developed as 
accommodations for a limited number of students. It is the state of 
Colorado’s speculation that providing linguistic accommodations following 
the guidelines in the Colorado Accommodations Manual for English 
Language Learners, introduces no threat to validity or comparability of the 
tests as they are intended for those students needing them to level the 
playing field (CDE, 2007b). A small percentage of ELLs are afforded 
accommodations for CSAP. In 2008, 59% of NEPs and 85% of LEPs and 
93% of FEPs taking the Mathematics CSAP did not receive any 
accommodations (Lefly, 2008). 
An Emerging Research Base 
The research and policy on Linguistic Accommodations is 
emergent. Many studies on accommodations in general have traditionally 
focused on students with disabilities. State policies have drawn from the 
body of research on special education accommodations and the limited 
research on linguistic accommodations for policy on accommodations for 
ELLs. Colorado is one of only a handful of states with distinct policies 
implemented in the 2007-08 school year responsive to the needs of ELLs 
and separate from accommodations for special education students. Rivera 




grouped together within state policies. Many state policies used generic 
accommodation lists that did not differ according to appropriate 
accommodations for ELLs and those appropriate for other students. The 
Colorado Accommodations Manual for ELLs specifies accommodation 
policy and best practices responsive to the linguistic and socio-cultural 
needs of ELLs.  
George Washington University conducted a series of state 
assessment policy reviews to examine the responsiveness to the needs of 
ELLs and concluded that states offer many accommodations for ELLs that 
have not yet been studied. In addition, some accommodations states 
offered ELLs lacked theoretical reasoning for use with ELLs (Acosta et al., 
2008). Only 44 out of 75 accommodations reviewed were considered 
responsive to the needs of ELLs. The remaining 31 accommodations were 
relevant only to students with disabilities and included such 
accommodations as the use of Braille and special lighting conditions. Most 
state policies (27) used disabilities taxonomy for classifying 
accommodations into four categories: (1) timing/scheduling, (2) setting, (3) 
presentation, and (4) response (Thurlow, Ysseldyke, & Silverstein, 1993).  
The Effectiveness of Accommodations 
Eight accommodations are supported by an emerging research 




Language Dictionaries, Dual Language Glossaries, Side-By-Side Dual 
Language tests, Plain English tests, Translated (Spanish) tests, and 
Extended Time. An additional accommodation, Scripted Oral Translations 
(Read Aloud Spanish Script) was investigated in a single study, but results 
were inconclusive (Francis, Rivera, Lesaux, Kieffer, & Rivera, 2006; Sato, 
Worth, Gallagher, Lagunoff, & McKeag, 2007). A meta-analysis conducted 
by Francis et al. (2006) examined accommodations including:  Simplified 
English, Customized English Dictionaries or Glossaries, Bilingual 
Dictionary, Glossary, Marginal Glossaries, Extra Time, Dual Language 
Test booklets and Native Language tests. One accommodation, the use of 
English Language Dictionaries (and Glossaries) was statistically 
significant with a small effect size. A meta-analysis conducted by 
Pennock-Roman and Rivera (2007) suggested that almost all linguistic 
accommodations would be more effective with Extended Time. In addition, 
they propose that English language proficiency makes a difference with 
regard to which accommodations have an impact on students. 
Specifically, they found that students with low English proficiency benefit 
from Spanish language versions of tests. For students with intermediate 
English language proficiency, they suggested that Plain English is most 
effective  (Pennock-Roman & Rivera, 2007). Sato et al. referenced several 




presentation, English dictionaries, customized dictionaries and glossaries, 
bilingual dictionaries and glossaries and extended time and multi-day 
sessions.   
Extended time.  
A meta-analysis by Chiu and Pearson (1999) found empirical 
evidence supporting the notion that all students benefit from extended 
time; however, the targeted population (ELLs or special education) had an 
advantage. 
Researchers examined 601 eighth graders who took a high school 
proficiency exam in New Jersey with accommodations. The researchers 
looked at Extra Time, Bilingual Dictionary, and Dictionary plus Extra Time. 
The researchers’ results were inconclusive (Miller, Okum, Sinai, & Miller, 
April, 1999).  
Abedi, Lord, Hofstetter, and Baker (2000) investigated math items 
from NAEP with four accommodations:  Modified English, Glossaries, 
Extra Time, and Glossary with Extra Time. The Glossary with Extra Time 
accommodation increased students’ performance the most. Extra Time by 
itself increased student performance for students who were ELLs and non-
ELLs.  
In 2001, fourth and seventh grade students were studied using a 




Extended Time and found that students with the Extra Time 
accommodation showed the highest scores. Hafner used the TerraNova 
Multiple Assessment Mathematics Tests, the Math Skills Test, and the 
LAS Reading Comprehension Test and showed that LEP students did not 
perform as well as non-LEP students on mathematics tests and teacher 
reported skills. The LAS Reading Proficiency Level, teacher ratings of 
reading skills, and whether students received an accommodation seemed 
to be predictors of mathematics achievement (Hafner, April 2001).  
Abedi, Courtney and Leon (2003a) conducted a study of 1,854 
fourth graders and 1,594 eighth graders in which science items in NAEP 
and TIMSS were examined under three accommodation conditions:  
Customized English Dictionary, Bilingual Dictionary, and Linguistic 
Modification. All of the conditions also included Extra Time. In this study, 
students taking the computer test were presented one item at a time and 
by sliding the mouse over a word in the test students could obtain a brief 
definition or synonym of that word in context. Students could only obtain 
definitions or synonyms for words that did not invalidate the construct 
measured. Math terms were not defined. The researchers concluded that 
the Customized English Dictionary did not significantly increase the scores 
in either grade for either group of students. The results of analyses in 




accommodation for ELL students in both grades and deemed a valid 
accommodation since it did not impact the test validity for non-ELL 
students.       
Dictionaries and Glossaries. 
Researchers investigated NAEP science items with 422 eighth 
graders under two conditions: English Glossary with Spanish Translations 
and Customized English Dictionary. The findings indicated that ELL 
students scored highest on customized English Dictionary and non-ELLs 
were not impacted by accommodations ( Abedi, Lord, Boscardin et al., 
2000).  
Abedi, Lord, Hofstetter, and Baker (2000) found that Glossaries and 
Extra Time increased students’ performance the most on the NAEP 
assessment. The performance of both ELL and non-ELLs increased on 
the assessments with Extra Time alone. 
As mentioned in the extra time section above, Abedi, Courtney and 
Leon (2003a) conducted a study of fourth and eighth graders in which 
science items in NAEP and TIMSS were examined under three 
accommodation conditions:  Customized English dictionary, Bilingual 
Dictionary, and Linguistic Modification. All of the conditions also included 




Computer Testing with Extra Time was an effective form of 
accommodation for ELL students in both grades.  
In another study the same year, the researchers again looked at 
607 fourth graders and 542 eighth graders using math items from NAEP 
and TIMSS. In fourth grade, accommodations were analyzed including: 
Computer Testing with Pop-Up Glossary, Extra Time, Customized English 
Dictionary and Small-Group Testing. For eighth grade, two 
accommodations were used and analyzed: Computer Testing with Pop-Up 
Glossary and Customized English Dictionary. The Pop-Up Glossary was 
found to be valid for grade eight and not grade four (Abedi et al., 2003b).  
Also, in another research study, researchers suggested that 
English Dictionary was more effective in grade four while Linguistic 
Modification was more effective in grade eight. The study investigated 
NAEP science items under three conditions:  Published English 
Dictionary, Bilingual Dictionary, and Linguistic Modification. The Published 
Dictionary accommodation seemed to provide too much information to the 
students. (Abedi, Courtney, Mirocha, Leon, & Goldberg, 2005). These 
results suggest that effectiveness of accommodations may vary across 





The researcher was unable to find studies that dealt with ELLs and 
oral administration expressly. Many studies on accommodations in large 
scale assessments have traditionally focused on students with disabilities. 
In addition, state policies have drawn from this body of research when 
specifying accommodations for ELLs (Rivera, Collum, Willner, & Sia., 
2006). While most Oral Presentation and Timing accommodations 
empirically tested had positive effects on scores, some studies reported 
no effects for Oral Administration (Zenisky & Sireci, 2007). Several 
researchers examined Oral Administration with students with disabilities.  
A study involving a Read Aloud Presentation through video found 
that elementary students with disabilities performed better with the 
accommodation while general education students did not (Helwig, MA, & 
Tindal, 2002). Another study examined the effect of Oral accommodation 
on test structure and student performance on the Math South Carolina 
High School Exit Examination and established that disabled students 
achieved better on the accommodated version (Huynh, Huynh, Meyer, 
Patrick, & Gallant, 2004).  
In another study, researchers Dolan et al. (2005) had students with 
disabilities complete comparable forms of a test under accommodated 




on the Computerized Oral Test were increased over paper scores when 
passages were longer than 100 words in length. 
Bolt and Ysseldyke (2006) found a greater portion of differential 
item functioning (DIF) items were identified for those students receiving 
Read-Aloud accommodation on a reading/language arts test than a math 
test. DIF is used to help discover whether a test item yields differences in 
subgroup performance (for example, performance between white students 
and Latino students). DIF assumes that any difference is a result of group 
membership, not the content of the construct. DIF helps identify the 
presence of construct irrelevant variance. The higher the DIF value, the 
more unequally the item performs for different subgroups. It was 
suggested that read-aloud accommodations were associated with better 
measurement in comparability for reading/language arts than math. 
Fletcher et al. (2006) conducted a study in which students with and 
without dyslexia completed an accommodated Oral Administration test 
and not accommodated test. In addition, students without disabilities 
completed a test without Oral Administration. Fletcher suggested that only 
students with disabilities did well with the use of Orally-Administered 
assessments given in multiple sessions.  
Elbaum (2007) compared the performance of students with and 




accommodation and suggested that students in elementary school with 
Oral Accommodation on a mathematic test had greater gains than those 
without disabilities. However, the reverse was true for secondary students.  
Several studies found that the Oral Accommodation had no effect 
on scores. Schnirman (2005) suggested there was no statistically 
significant difference between students with disabilities and those without 
any disabilities. Other researchers compared students with disabilities on 
a test with Oral Administration and no Oral Administration while also 
looking at students without disabilities under the same conditions. They 
found that after they controlled for background variables the performance 
of students with disabilities was comparable to those that took a regular 
administration of the test (Huynh & Barton, 2006).  
Gap in the Literature 
Accommodations for ELLs are a relatively new phenomenon that 
needs further research. The meta-analysis discussed in the literature 
review conducted by Pennock-Roman and Rivera (2007) also suggests 
some gaps in the literature. Specifically, the design of some studies may 
have artificially lowered the effects of accommodations in some situations 
(Pennock-Roman & Rivera, 2007). Design issues include validity concerns 
because of a poor match between test content and curriculum, poor and 




groups, ignoring interactive effects of ELL’s level of English language 
proficiency with the accommodations, ignoring language of instruction, 
and allowing insufficient time for accommodations that require additional 
materials. Other limitations of the studies identified in the meta-analysis 
include small sample sizes, inconsistent effect size findings for Native 
Language and Bilingual Accommodations with generous time limits, as 
well as incomplete reporting which resulted in low statistical power and 
questionable findings (Pennock-Roman & Rivera, 2007). Although many 
states have attempted to address the needs of ELLs by implementing 
accommodations, to the researcher’s knowledge, no studies that use 
content assessment data ELP and other demographic data to examine the 
effectiveness of accommodations have been conducted. It is important to 
examine the effectiveness of accommodations in addition to ELP and 
other demographic variables since researchers have suggested that 
accommodations that are given to students that do not take into account 
student background characteristics are just as bad as no accommodations 
at all (Kopriva et al., 2007). The present study addresses that gap by 
examining linguistic accommodations using a large state data set, while 
also factoring in the background characteristics of students including:  
ELP, grade, home language background, gender, ELL program, length of 








Purpose of Current Study 
 
The purpose of this study was to examine the impact of providing 
linguistic accommodations to ELLs on a standardized academic 
achievement  test. ELLs may have more content knowledge than they are 
able to show under the confines of the large-scale tests typically designed 
for mainstream use, because the linguistic skills used to assess content 
knowledge are beyond their level of English proficiency. This conflation of 
academic and linguistic ability may be partially ameliorated by the use of 
accommodations with ELLs. The central reason for any accommodation is 
to increase student access to an assessment and give a more accurate 
picture of student ability in the content area of interest. Since many high-
stakes decisions for students and schools are made using state 
assessment results, it was essential to examine the effectiveness of 
linguistic accommodations meant to level the playing field and increase 





This study examined the effect of linguistic accommodations on 
student CSAP Mathematics scores when accounting for ELP and other 
variables.  
The primary research questions were:  
1. What are the demographic and academic achievement 
characteristics of students classified as ELLs?  Specifically, age, 
gender, home language, disability status, ELL program 
enrollment, ELL status, and CELApro performance were 
considered.  
2. What association does student grade level have on CSAP and 
CELApro performance? 
3. How does student ELP status, as measured by CELApro 
proficiency level, relate to academic achievement on CSAP? 
4. What accommodations do ELLs receive on the CSAP 
Mathematics test?  Does student receipt of an accommodation 
vary by CELApro and CSAP proficiency level?  
5. What effect do student demographic characteristics, including 
gender, home language, disability status, ELL program 





6. Accounting for relevant student background characteristics and 
ELP, what is the effect of receiving a linguistic accommodation 
on student CSAP mathematics performance?  
7. How do the above research questions differ for students 
classified as NEP or LEP taking the CELApro compared to 
students classified as FEP who do not take the CELApro? 
The Colorado Student Assessment Program 
The Colorado Assessment Program (CSAP) is a criterion-
referenced test administered annually to all students in Colorado public 
schools. Grade-specific test forms in the content areas of Reading, Writing 
and Mathematics are administered to students in grades three through 
ten. Students in grades five, eight, and ten are also assessed on Science 
content. There is a Spanish-language version of the CSAP, 
Lectura/Escritura, available for grades three and four. An alternate version 
of the assessment, Colorado Student Assessment Program Alternate, is 
available to some students with severe cognitive disabled special needs.  
The content of the CSAP test is mapped to the Colorado Model 
Content Standards, with each test item corresponding to a single 
standard. A list of these content standards is available in the 2007 CSAP 
Technical Report. This standards based assessment program has been in 




Department of Education on December 18, 2006, indicating that the CSAP 
and CSAPA met the requirements laid out by NCLB.  
The CSAP uses item response theory methods to analyze raw 
student data and produce standardized scale scores by content area. The 
different forms of the CSAP test administered across grades are designed 
to be vertically linked using a set of common items. This means that the 
scale scores produced for a grade three student are on the same metric 
and can be compared to a grade eight student’s scores. The assumption 
is that test difficulty and the expectations of student performance increase 
as grade increases. The CSAP scale varies by content area, but is 
generally between 200 and 999.  Criterion-referenced cut scores are then 
applied by grade to assign students to performance levels. Within each 
content area, the CSAP performance levels are: Unsatisfactory, Partially 
Proficient, Proficient, and Advanced. The content specific skills necessary 
to score in each of these performance categories are available in the 
technical documentation. Student and school accountability decisions are 
made based upon student performance, therefore no students are 
exempted and there is a 98% student participation rate across all grade 
levels. The size and diversity of the population tested by CSAP made it 





The Colorado English Language Acquisition Program 
The Colorado English Language Acquisition Program (CELApro) is 
administered annually to NEP and LEP students in Colorado with unique 
test forms for the following grade spans: K, 1, 2, 3-5, 6-8 and 9-12. The 
purpose of the CELApro is to measure English Language Acquisition and 
should not be confused with an achievement test. The CELApro is aligned 
to the Colorado English Language Development Standards. The CELApro 
measures four domains of language development:  Speaking, Listening, 
Reading, and Writing. The Speaking subtest is administered to students 
individually and rated by trained test examiners. The Listening, Reading, 
and Writing sub-tests are administered in an individual or group setting 
depending on the needs of the district.  The CELApro focuses on the 
academic language a student needs to meaningfully participate in 
academic content as well as the social language. CELApro is vertically 
scaled (ranging from 200 to 800) and criterion-referenced cut scores are 
represented on a common scale, allowing comparisons from one grade, or 
grade span, to another. The proficiency levels for CELApro are Beginning, 
Early Intermediate, Intermediate, Proficient, and Above Proficient. All 
students classified as NEP or LEP in a K-12 public school are assigned a 
proficiency level which is used as part of a body of evidence to designate 




CELApro is also used by the state of Colorado for AYP calculations and 
AMAO calculations (McGraw-Hill, 2008).  
Data Used in Study 
Every student enrolled in a public school in the state of Colorado in 
grades 3-10 is required to take the CSAP per CRS 22-7-409 ("Colorado 
Revised Statutes,"). In addition, every student enrolled in a public school 
who is designated NEP or LEP is required to take the CELApro (CDE, 
ELAU, 2007b). This study included all student data for students who took 
both the 2008 Mathematics CSAP and the 2008 CELApro in grades 3-10. 
A composite Overall scale score from the 2008 and scale scores on the 
CSAP Mathematics test were obtained for all students taking the 
CELApro. Student demographic information collected on both tests was 
also included in the data set for analysis, although the CELApro 
biographical information was treated as primary. 
FEP students do not take the CELApro assessment and, therefore, 
were examined without taking into account language scale scores. Their 
status as FEP students was ascertained from their language proficiency 
designation on the CSAP.  
Data Access 
The researcher is an employee at the Colorado Department of 




permission to use the data for this study. Appendix F shows the internal 
permission request with approval signatures. In addition, the proposed 
study was approved by the University of Denver Institutional Review 
Board prior to data analysis (see Appendix G). 
Data Analysis 
Scores for NEP and LEP students from the 2008 CELApro and 
CSAP Mathematics in grades 3-10 were analyzed. In addition, the scores 
of FEP students on the CSAP Mathematics test were examined separately 
since CELApro data is not available for FEP students. Use of all available 
data allowed the researcher to make inferences about 22% of the total 
state population considered ELLs in Colorado (CDE, ELAU, 2007a). A 
post-hoc analysis using secondary data with a causal-comparative (ex 
post facto) design required information already collected from the student 
data grid. The secondary demographic data that was specifically analyzed 
included: grade, home language background, gender, program, length of 
enrollment, and disability. For CELApro, the student four-digit home 
language code was taken into account. The home language code is 
bubbled in by districts to indicate the student’s primary language. The 
other major variables included CELApro overall scores, CSAP scale 
scores, and accommodations. Only five linguistic accommodations for 




Word-to-Word Dictionaries, Teacher Read Directions, Oral Script, and 
Translated Oral Script.  This study only analyzed these collected 
accommodation variables. Due to the lack of previous research on this 
topic or predictable consistency in student performance, the researcher 
was unable to simulate data to accurately represent accommodations on 
the state assessment. The use of secondary data did not lead to a 
negative impact on students. The study did not require identifying 
information, thus ensuring student privacy. Given the large data set, it is 
unlikely that a process of elimination could be used to determine where a 
record came from or identify an individual student. This study utilized total 
scale scores and total performance levels for Mathematics CSAP and 
overall scale scores for CELApro.  The following student records were 
excluded from the study:  students who did not have valid overall 
proficiency scores for CELApro or CSAP, students with duplicate records 
on either the CELApro or CSAP, students without relevant demographic 
variables. 
Method 
  A post-hoc analysis using 2008 scale score and performance level 
data from the CSAP and CELApro explored the research questions laid 
out above. A major strength of this study was the large number of ELLs 




final student count was 42,981 NEP and LEP students and 29,592 FEP 
students. In 2008, the Unit of Student Assessment at the Colorado 
Department of Education began collecting data on students who received 
a Word-to-Word Dictionary or Translated Oral Administration of the CSAP 
assessment, which made the data available for the first time in July of 
2008. Prior to the collecting these data, there was no way to determine if 
these accommodations were making a difference for students in regard to 
increasing access to the assessment.  
The first sets of analyses were descriptive in nature and focused on 
characterizing the population of ELL test takers and their general patterns 
of performance. A cross-categorization of CELApro proficiency level and 
CSAP performance level were used to show the distribution of ELLs in 
each of these categories. Using these data, a Chi-square test of 
independence was conducted to determine if CELApro and CSAP results 
were associated. The researcher looked for a general relationship 
between student performances on the two tests. The null hypothesis for 
this Chi-square test was that the performance on CSAP was independent 
of performance on CELApro. 
The third analysis was a cross-categorization of CELApro 
proficiency level and CSAP performance levels for accommodated in 




descriptive statistics comparing the percentage of accommodated versus 
non-accommodated students. The fifth analysis was a cross-
categorization of CELApro and CSAP performance levels for 
accommodated versus non-accommodated students by grade. The sixth 
analysis involved comparing these results for accommodated versus non-
accommodated by grade to look for trends across grades. Since 
statistically significance differences were found, further analysis was done 
by grade.  
The remaining analyses utilized the continuous scale score 
variables for each test and categorical variables for all of the demographic 
and accommodation information. A bivariate correlational analysis was 
used to determine the relationship between each CELApro scale score 
and CSAP math scale score (Table 5). For each pair of variables the null 
hypothesis was that there is no relationship between the two of them while 
the alternative was that there is a relationship.  
The final set of analyses involved estimating a general linear 
regression model using the observed data. Each student's CSAP 
Mathematics scale score served as the continuous dependent variable 
while overall CELApro scale score was treated as the continuous 
independent variable. Student receipt of each accommodation was 




included for demographic variables thought to influence performance. The 
intention of the analysis was to explore how students with different 
accommodations did on the CSAP as a function of their CELApro score 
after controlling for background characteristics. The data was first 
reviewed to ensure compliance with the assumptions underlying linear 
regression including: linearity, independence, homoscedasticity, and 
normal error distribution. A model combining both main effects and 
interactions was used. Main effects were calculated for three of the five 
explanatory variables and resulted in a different intercept for students 
receiving the accommodations for Teacher Read Directions, Oral Script, 
and Translated Oral Script. Two-way interactions were also included to 
model the interaction of CELAro scale scores with each accommodation. 
The varying slopes reflect the differential effect receiving an 
accommodation may have for students with different levels of English 
proficiency. The following formula is the typical representation of a linear 
regression:  
 
where yi refers to the dependent variable. β0 is the intercept parameter.   
β1 is the coefficient for the main effect accompanying the first explanatory 




is the coefficient for the interaction between the first and second 
explanatory variables, x1 and x2. The ε represents the stochastic error 
present in any data set which is not explained by the variables included in 
the model. The purpose of a linear regression is to explain the most 
variance in the observed data using the most realistic combination of 
predictor variables. The researcher's knowledge of ELLs and the 
theoretically salient predictor variables needed to describe their 
performance guided the model building process. Given this initial 
theoretical model, a few changes were made in an iterative fashion to 
determine the best overall representation of the data with the smallest 
variance. 
The regression model included CELApro and CSAP scale scores, 
received accommodations, home language, gender, disability status, ELL 
program enrollment, and NEP status. The specific content of this model is 
presented in the results section. 
Limitations 
Given that the analyses in this study were limited to those variables 
collected on the student data grid, the researcher was not able to analyze 
all linguistic accommodations offered on the CSAP.   The use of 
secondary data also limited the demographic information available for 




amount of schooling the student received in the home country, or cultural 
issues—all of which may impact student academic performance.  
The Colorado Accommodations Manual for English Language 
Learners outlines parameters and best practices for accommodation use 
in Colorado (CDE, 2007b). The researcher had to assume that educators 
acted in the best interest of students and followed the state guidelines 
relative to selecting accommodations for use on state assessments.  
While the Colorado Department of Education publishes a number of 
manuals and provides in-depth training to districts, accommodation 
administration is not routinely monitored. It would be helpful to this study 
to examine the fidelity of implementation of accommodations. However, 
audits of actual practices were beyond the scope of this study.  
The English Language Acquisition Unit at the Colorado Department 
of Education publishes  specific guidance regarding how to designate 
students NEP, LEP, or FEP (CDE, ELAU, 2007b). Many small districts still 
struggle with designating students, yet the researcher had to assume that 
the data were accurate. While the Mathematics CSAP test measures what 
students know and are able to do relative to the Colorado Mathematics 
Standards, student exposure to state standards may differ by district or by 
courses taken and therefore the opportunity to learn may be different for 




These district-level inconsistencies result from Colorado’s status as 
a local control state, meaning that districts make many educational 
decisions locally. District policies regarding accommodations may have 
been different than state policy or varied across districts.  
Another limitation to this study was that every student who could 
benefit from an accommodation may not have received one. The 
possibility that significant differences were attributed to differences in 
student abilities instead of accommodations must be considered.  
Many ELLs may also have been administered more than one 
accommodation on the state assessment. In many instances, it makes 
sense to use more than one accommodation; such is the case with an 
Oral Presentation of the assessment. In most cases, an Oral Presentation 
will take more time and therefore a student would be receiving both an 
Oral Presentation and the Extended Timing Used accommodation. State 
policy directs districts to determine which accommodation has the most 
impact (CDE, 2007b). Only one accommodation can be indicated on the 
data grid, therefore the researcher was not able to examine the impact of 
combined accommodations (CDE, 2007a). Finally, FEP students do not 










This chapter outlines the results of analyses regarding the following 
research questions: 
Research Questions 
1. What are the demographic and academic achievement 
characteristics of students classified as ELLs?  Specifically, age, 
gender, home language, disability status, ELL program 
enrollment, ELL status, and CELApro performance were 
considered.  
2. What association does student grade level have on CSAP and 
CELApro performance? 
3. How does student ELP status, as measured by CELApro 
proficiency level, relate to academic achievement on CSAP? 
4. What accommodations do ELLs receive on the CSAP 
Mathematics test?  Does student receipt of an accommodation 




5. What effect do student demographic characteristics, including 
gender, home language, disability status, ELL program 
enrollment, ELL status, and ELP have on CSAP mathematics 
performance? 
6. Accounting for relevant student background characteristics and 
ELP, what is the effect of receiving a linguistic accommodation 
on student CSAP mathematics performance?  
7. How do the above research questions differ for students 
classified as NEP or LEP taking the CELApro compared to 
students classified as FEP who do not take the CELApro? 
Results for Non-English-Proficient and Limited-English Proficient Students 
Table 1 reports the demographic characteristics of the population of 
NEP and LEP students as reported on the CELApro. As student grade 
increased, the number of NEP and LEP students decreased. The majority 
of students were in the elementary grades: 20.5% of students were in third 
grade, 17.5% of students were in fourth grade, 14.9% of students in fifth 
grade, and 12.1% of students in sixth grade. Students in grades seven 
through ten accounted for 35.2% of the NEP and LEP population. The 
gender distribution of the population was 46.9% female and 53.1% male. 
Student ethnicity was primarily Hispanic with small percentages of Asian, 




were eligible for free or reduced lunch (81.8%). Less than 1% of students 
were considered gifted and talented. Migrant students made up 5.1% of 
the population, while immigrant students accounted for 11.8%. Colorado 
uses several measures of student continuity between the 2006-2007 and 
2007-2008 school years: 52.1% of students were in the same school, 
65.2% were in the same district, 55.3% stayed in Colorado, and 47.5% 
were continuous in an ELL program. The majority of students with an IEP 






Table 1. Demographic Frequencies of NEP and LEP Students 
(as Reported on CELA) 
    Frequency Percent 
Grade 3 8,796 20.5 
4 7,512 17.5 
5 6,402 14.9 
6 5,199 12.1 
7 4,454 10.4 
8 3,813 8.9 
9 3,806 8.9 
10 2,999 7.0 
Gender  Female 20,160 46.9 
Male 22,821 53.1 
Ethnicity  Native American 247 0.6 
Asian 2,659 6.2 
Black 1,003 2.3 
Hispanic 37,485 87.2 
White 1,587 3.7 
Free/Reduced 
Lunch 




Not eligible 7,851 18.3 
Gifted -
Talented 
No 42,591 99.1 
Yes 389 0.9 
Migrant Status  Non-migrant 40,804 94.9 
Migrant 2,176 5.1 
Immigrant 
Status 
Non-immigrant 37,917 88.2 
Immigrant 5,064 11.8 
Continuous in 
School 
No 20,607 47.9 
Yes 22,374 52.1 
Continuous in 
District 
No 14,960 34.8 
Yes 28,021 65.2 
Continuous in 
Colorado 
No 19,184 44.6 
Yes 23,784 55.3 
Oct New to 
School 
No 40,071 93.2 
Yes 2,910 6.8 
Continuous in 
ELL 
No 22,562 52.5 
Yes 20,409 47.5 
IEP No 37,862 88.1 
Yes 5,118 11.9 
Disability  No 37,806 88.0 





Table 2 shows the number and percentage of students in each of 
the top five home languages in Colorado. The majority of students spoke 
Spanish as their primary language, with small numbers of students 
speaking Vietnamese, Russian, Korean, and Arabic. Other language 
backgrounds are represented among Colorado students, but the 
frequency counts were too small for inclusion in the current analyses (e.g., 
fewer than 275 students).   
Table 2. Home Language Frequencies 
  Frequency Percent 
Spanish 37,799 87.9 
Vietnamese 675 1.6 
Russian 436 1.0 
Korean 418 1.0 
Arabic 282 0.7 
 
 Table 3 provides the number of ELLs who were NEP, LEP, or FEP 
and the program that they were enrolled in. The CELApro was 
administered between January 2, 2008 and February 1, 2008. The CSAP 
was administered between March 10, 2008 and April 11, 2008. These 
slightly different administration windows may partially explain the 
disparities in the frequencies reported below. Other explanations may 
include coding errors on the part of the test examiner and inconsistency in 
the designation of student NEP, LEP and FEP status. Additionally, 




included in the primary analysis. A separate review of FEP student 
performance on the CSAP math test was undertaken and is discussed 
below.  
According to the CELApro data, there were 11,703 NEP students 
and 31,259 LEP students at the time of administration. More than 80% of 
Colorado students were reported as enrolled in an English as a Second 
Language (ESL) program, and only 10% were enrolled in a Bilingual 
program. Less than 7% of students were not enrolled in an ELL program 
by choice of the parents. The remaining students were not enrolled in any 
program, monitored or exited the program, but were still taking the 
CELApro. 
In comparison, a review of the CSAP data in Table 3 shows 10,871 
NEP students, 28,261 LEP students, and 1,519 FEP students. Of these 
students, only 77% were enrolled in an ESL program and 8.6% were in a 
bilingual program. According to these data, slightly more than 6% of 
students were not enrolled due to parent choice and the remainder was 
either not enrolled, monitored, or had already been exited. As mentioned 
above, it is not possible to pinpoint the origin of the discrepancies in these 
data sets therefore only the data reported on the CELApro were used for 





Table 3. English Language Proficiency and Program Frequencies 
      Frequency Percent 
CELApro Language 
Proficiency 
NEP 11,703 27.2 
LEP 31,259 72.7 
ELL Program  None 104 0.2 
ESL 35,693 83.0 
Bilingual 4,374 10.2 
Parent Choice 2,772 6.4 
Other 38 0.1 
CSAP Language 
Proficiency  
Not applicable 607 1.5 
NEP 10,871 26.3 
LEP 28,261 68.5 
FEP 1,519 3.7 
ELL Program  None 608 1.4 
ESL 33,022 76.8 
Bilingual 3,534 8.2 
Parent Choice 2,761 6.4 
Other 3,056 7.1 
 
The nominal variables above describe the population in terms of 
discrete demographic characteristics; scale scores on the CELApro and 
CSAP tests are summarized below as continuous student performance 
variables. The statistics reported in Table 4 characterize the population 
distribution for each assessment by grade. Scale score means are 
provided below. Other reported statistics include the median of each 
distribution. Finally, skewness and kurtosis indicate the shape and 
peakedness of each distribution. CELApro means ranged from 480 to 553 
with standard deviations between 40 and 60 points. CSAP means ranged 
from 396 to 505 with standard deviations between 60 and 80. Distributions 
were only slightly negatively skewed. The individual skill area score 
distributions were more skewed than the CELA Overall or CSAP Math 




Table 4. Distribution of Scale Scores by Grade and Assessment  
   CELA Scale Scores  CSAP 
Math Grade   Speaking  Listening  Reading  Writing  Overall  
3 N 8744 8732 8729 8723 8678 8713 
Mean 517.05 492.35 484.97 501.24 498.78 396.94 
Median 514 495 486 504 501 397 
Std. Deviation 43.52 42.27 51.53 57.88 39.24 79.86 
Skewness -0.25 -0.29 -0.76 -0.62 -0.47 0.05 
Kurtosis 2.54 1.65 2.28 2.19 1.08 0.54 
4 N 7460 7465 7462 7464 7420 7473 
Mean 530.89 512.93 510.96 527.87 520.54 424.63 
Median 532 521 514 534 523 426 
Std. Deviation 43.91 45.44 52.53 58.21 40.84 70.04 
Skewness -0.25 -0.50 -0.68 -0.59 -0.76 -0.13 
Kurtosis 2.19 2.25 2.28 2.65 2.32 0.49 
5 N 6347 6350 6328 6331 6300 6364 
Mean 543.50 530.27 533.16 544.25 537.58 460.85 
Median 539 534 534 543 541 461 
Std. Deviation 46.25 45.33 51.52 56.44 40.28 61.87 
Skewness -0.37 -0.36 -0.54 -0.45 -0.75 -0.09 
Kurtosis 1.86 1.26 1.69 2.17 1.66 0.86 
6 N 5131 5114 5131 5119 5078 5173 
Mean 540.72 541.55 528.55 541.97 537.97 466.96 
Median 539 541 530 546 542 470 
Std. Deviation 50.18 54.30 44.88 52.29 41.00 68.12 
Skewness -0.58 -0.13 -0.38 -0.58 -0.69 -0.34 
Kurtosis 2.42 -0.16 1.05 2.04 1.20 0.75 
7 N 4397 4386 4386 4382 4350 4415 
Mean 546.79 552.50 538.38 546.32 545.92 475.09 
Median 547 562 542 546 551 479 
Std. Deviation 56.73 57.99 48.39 55.10 44.95 67.52 
Skewness -0.81 -0.41 -0.35 -0.67 -0.89 -0.36 
Kurtosis 2.07 -0.15 0.93 2.14 1.32 0.63 
8 N 3739 3734 3736 3731 3702 3767 
Mean 550.22 557.53 548.87 551.16 551.81 491.61 
Median 555 562 556 557 559 496 
Std. Deviation 58.26 59.02 49.96 53.30 45.82 69.08 
Skewness -0.79 -0.53 -0.24 -0.64 -0.93 -0.38 
Kurtosis 1.69 -0.11 0.90 2.27 1.29 0.39 
9 N 3659 3660 3593 3614 3545 3694 
Mean 532.64 530.83 540.36 538.68 536.04 499.19 
Median 536 528 545 539 542 506 
Std. Deviation 58.79 56.94 44.38 54.78 44.88 66.02 
Skewness -0.27 -0.23 -0.68 -0.59 -0.71 -0.35 
Kurtosis 1.04 0.31 1.74 2.19 0.97 0.21 
10 N 2856 2842 2787 2792 2743 2896 
Mean 541.25 542.84 553.20 546.82 546.59 505.39 
Median 536 541 556 548 551 508 
Std. Deviation 57.29 56.58 44.31 52.36 43.52 68.38 
Skewness -0.11 -0.23 -0.70 -0.29 -0.62 -0.09 





Table 5 shows the correlations between the CELApro scale scores 
and the CSAP Mathematics scale score. The different skill areas of the 
CELApro were strongly correlated with one another. The null hypothesis 
for each pair of variables was that they were unrelated. In all cases, this 
was false and the correlations were statistically significant at the p <.01 
level. The strongest correlations were found between Listening and 
Reading, Reading and Writing, and each subtest with the Overall score. 
Given that the Overall score is an unweighted average of the subtest 
scores, this finding is not surprising; however, it does support the use of 
the CELApro Overall score as a proxy for overall English language ability. 
The strong correlation between this Overall score and the CSAP 
Mathematics scale score indicates that student performance on the CSAP 
is linked to performance on the CELApro. A scatterplot showing the 
relationship between CELApro Overall and CSAP Mathematics 
performance was reviewed for linearity. Given the strong correlation and 
football-shaped cloud of scores, the necessary condition of linearity 
between the independent and dependent variables was satisfied. The 
remainder of the analyses in this study describes and models this 





Table 5. Correlations between CELA Skill Area and CSAP Math Scale 
Scores 
  CELA Scale Scores CSAP 




Speaking 1           
Listening 0.55* 1     
Reading 0.52* 0.64* 1    
Writing 0.55* 0.59* 0.73* 1   
Overall  0.77* 0.83* 0.87* 0.87* 1  
CSAP Math Scores 0.36* 0.56* 0.65* 0.58* 0.65* 1 
* Correlation is significance at the p<0.01 
level      
 
A more detailed analysis of these continuous measures shows the 
relationship between student performance and student grade. Figure 1 
shows the variation in student scores on each subtest of the CELApro as 
a function of grade. Although the mean scale scores are similar across 






Similarly, Figure 2 also exhibits nonlinear student performance and 
growth across grades. Looking at these progressions of mean scores, the 
graphs above make it clear that no linear pattern exists across all grades. 
For both tests, the slope increases at a much higher rate for the lower 
grades than it does for the higher grades. The ordinal, rather than interval, 
nature of the grade variable combined with a lack of a linear score 
progression indicated that including grade as a covariate would not 
accurately model student performance, therefore, all analyses were 






Although the continuous scale score variables were used in the 
final set of regression analyses, the researcher also looked at student 
performance by ordinal proficiency level. Table 6 is a modified 
contingency table showing the relationship between student proficiency 
level on the CSAP and CELApro by grade. Each cell gives the percent of 
students with a given combination of proficiency scores. The table is color-
coded to make distinguishing patterns of performance easier: darker 
colors indicate higher percentages. At the lower grades, students with 
CELApro classifications of Intermediate and above have a good chance of 
scoring Partially Proficient or Proficient on the CSAP. As student grade 




regardless of their English proficiency. A Chi-square test of independence 
was conducted to determine if CELApro and CSAP proficiency 
designations were associated. The researcher looked for a general 
relationship between student classifications on the two tests. The null 
hypothesis for this Chi-square test was that the performance on CSAP is 
independent of performance on CELApro. In all cases the null was shown 
to be false with significance levels of p < 0.0001. The results of this test 
support the findings from the correlation of scale scores presented above 






Table 6. Cross-categorization of Student Performance 
by Assessment Proficiency Level 
 
   CSAP Math Proficiency  
Grade CELA Proficiency U PP Pr Ad  
3 Beginning 3.8 1.8 0.5 0.0  
Early Intermediate 8.7 7.2 2.1 0.2  
Intermediate 7.4 18.3 9.3 1.0  
Proficient 1.3 11.0 16.7 3.7  
Advanced 0.0 0.8 3.6 2.5  
4 Beginning 3.4 0.9 0.2 0.0  
Early Intermediate 9.0 4.4 0.9 0.1  
Intermediate 10.0 16.1 5.4 0.3  
Proficient 3.5 17.6 18.9 2.7  
Advanced 0.1 0.9 3.2 1.9  
5 Beginning 2.3 0.7 0.1 0.0  
Early Intermediate 5.8 2.3 0.2 0.0  
Intermediate 9.5 11.9 2.1 0.2  
Proficient 6.7 27.4 14.8 2.1  
Advanced 0.3 3.8 6.9 2.5  
6 Beginning 3.6 0.7 0.2 0.0  
Early Intermediate 7.6 1.9 0.2 0.0  
Intermediate 17.5 10.4 2.4 0.3  
Proficient 10.6 22.1 10.6 1.4  
Advanced 0.6 4.0 4.4 1.3  
7 Beginning 4.5 0.6 0.0 0.0  
Early Intermediate 6.8 0.8 0.2 0.0  
Intermediate 17.5 5.1 0.5 0.1  
Proficient 22.1 20.7 3.5 0.5  
Advanced 3.4 9.0 3.2 1.2  
8 Beginning 5.1 0.3 0.0 0.0  
Early Intermediate 6.1 0.6 0.2 0.0  
Intermediate 15.7 2.6 0.5 0.1  
Proficient 30.3 12.3 3.2 0.7  
Advanced 7.2 9.7 3.8 0.9  
9 Beginning 7.6 0.3 0.0 0.0  
Early Intermediate 12.1 0.8 0.2 0.0  
Intermediate 29.3 3.6 0.6 0.1  
Proficient 25.6 10.7 2.3 0.4  
Advanced 1.8 1.8 0.8 0.3  
10 Beginning 5.6 0.0 0.0 0.0  
Early Intermediate 10.1 0.6 0.1 0.0  
Intermediate 26.3 2.4 0.4 0.1  
Proficient 31.8 11.3 1.6 0.1  
Advanced 2.6 3.4 1.0 0.1  
 
Table 7 shows the percent of students who received 




the percentage of students in a given grade receiving each 
accommodation with higher percentages highlighted in darker colors. The 
majority of students did not receive any accommodation and those who 
did were more likely to be enrolled at the elementary rather than 
secondary level. The frequency count for each accommodation also varied 
by grade. Teacher Read Directions were used with between 3.8% and 
6.3% of the students. Extended Time was given to between 4.4% and 
10.0% of the students. Oral Scripts were most frequently used for between 
4.8% and 23.8% of students receiving the accommodation. Use of 
Translated Oral Scripts ranged from 1.6% to 7.9% of students. Third 
graders received a Translated Oral Script 7.9% of the time while fifth 
grade students received a Translated Oral Script only 1.6% of the time. 
The Word-to-Word Dictionary was one of the least used accommodations, 
especially in the lower grades. Word-to-Word Dictionaries were given as 
an accommodation 0.3% to third graders, while 7.0% of 10th graders 





Table 7. Percent of Students Receiving CSAP Math Accommodations by 
Grade 
  3 4 5 6 7 8 9 10 
None 58.4 59.7 59.0 59.9 65.7 64.3 72.5 72.2 
Braille 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Large-print 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1 
Teacher Read Directions 5.2 4.3 4.6 6.3 5.5 6.1 3.8 5.4 
Used Manual 0.1 0.2 0.1 0.0 0.1 0.1 0.0 0.0 
Scribe 1.2 1.2 1.1 0.5 0.5 0.3 0.2 0.0 
Signing 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 
Asst Commun. Device 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 
Extended Timing 4.4 8.0 10.0 9.8 8.5 8.2 6.9 6.5 
Oral Script 21.8 23.8 23.1 19.0 15.2 14.5 5.6 4.8 
Approved Non-Standard 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 
Translated Oral Script 7.9 2.2 1.6 3.7 3.0 4.7 3.4 3.7 
Word-to-Word Dictionary 0.3 0.2 0.2 0.4 1.0 1.5 6.9 7.0 
 
Given the focus of the current study on accommodations 
specifically designed for linguistic minorities, Table 7 was broken down to 
report frequencies for only those students receiving the accommodations 
of interest, as shown in Table 8. Student use of a Word-to-Word Dictionary 
had small sample sizes for grades three through seven, and thus, was 
excluded from calculations for these grades. Accommodation using 
Teacher Read Directions was most common in grade three and gradually 
tapered off as grade level increased. A similar trend of received 
accommodation was found for Oral Script, although the initial number of 




other accommodation and dropped steeply after grade six. Students were 
most likely to receive an Extended Timing accommodation in grades four, 
five, and six with grades three and eight through ten showing much 
smaller frequencies. Finally, using a Word-to-Word Dictionary was almost 
non-existent at the elementary levels and only moderately popular for 
grades nine and ten. Because this accommodation had such small 
samples for grades three through seven, it was unlikely to provide reliable 
information and was, therefore, excluded from all further analyses for 
these grades.     
Table 8. Frequencies for Accommodations of Interest 
  3 4 5 6 7 8 9 10 
Teacher Read Directions 455 321 293 330 247 231 146 161 
Extended Timing 391 604 639 510 380 311 264 194 
Oral Script 1920 1790 1481 990 679 552 213 143 
Translated Oral Script 697 167 105 193 135 180 129 110 
Word-to-Word Dictionary 22 16 10 19 46 57 263 210 
numbers in red indicate sample size <50, excluded from calculation 
 
 Table 9, below, provides similar information to Table 6, but 
characterizes student performance for each accommodation separately. 
Data for students without accommodation are provided for comparison 
purposes and higher percentages are again indicated with darker colors.  
 The patterns of proficiency across grades are similar to those 




Intermediate and above are more likely to score Partially Proficient or 
Proficient on the CSAP than their older counterparts. This trend was 
actually exacerbated for students receiving an Oral Script accommodation 
and somewhat ameliorated for those using a Word-to-Word Dictionary. 
The most noticeable difference was between students receiving no 
accommodation and those receiving a Translated Oral Script. In third 
grade, nearly twice as many students with English proficiency 
designations of Intermediate or lower scored Partially Proficient or above 
on the CSAP when given a Translated Script versus no accommodation. A 
similar proportional trend was present for the other grade levels even as 
the total number of students receiving a Translated Oral Script decreases 
as grade level rises. There does not appear to be a consistent pattern for 
student performance given an Extended Timing accommodation nor does 
providing students with Teacher Read Directions appear to affect student 





Table 9. Cross-categorization of CSAP Math Proficiency Level and CELA Total Proficiency 




Math Prof Level 
None Tchr Read Directions Extended Timing 
U PP Pr Ad U PP Pr Ad U PP Pr Ad 
Grade 
3 
Beg.  1.6 0.6 0.2 0.0 4.7 1.6 0.2 0.0 2.6 1.3 0.3 0.0 
E. Int 5.9 4.2 1.3 0.1 11.0 7.6 1.3 0.0 6.7 7.5 1.0 0.0 
Int. 7.0 18.0 8.8 0.5 13.7 23.1 7.2 0.4 9.3 23.1 8.7 0.3 
Prof. 1.5 13.9 21.5 4.6 1.8 10.8 11.0 1.8 3.1 13.1 17.5 2.8 
Adv 0.1 1.0 5.3 3.8 0.0 1.1 1.6 0.9 0.0 0.0 2.1 0.8 
Grade 
4 
Beg.  1.5 0.3 0.1 0.0 3.8 0.0 0.0 0.0 2.8 0.3 0.0 0.0 
E. Int 5.4 2.5 0.5 0.1 13.7 3.8 0.0 0.0 9.3 3.0 1.0 0.0 
Int. 8.3 14.9 5.1 0.2 16.0 16.0 3.8 0.0 12.6 16.5 7.3 0.5 
Prof. 3.7 21.2 23.8 3.5 5.4 20.1 13.1 0.3 3.5 18.0 19.5 1.3 
Adv 0.0 1.2 4.8 2.8 0.3 0.6 2.2 0.6 0.2 1.0 2.0 1.2 
Grade 
5 
Beg.  1.1 0.4 0.0 0.0 1.4 0.0 0.0 0.0 1.1 0.0 0.0 0.0 
E. Int 2.6 1.3 0.1 0.0 6.5 1.0 0.0 0.0 2.9 1.4 0.2 0.0 
Int. 7.5 10.2 1.4 0.1 17.5 11.3 0.7 0.0 9.2 12.4 3.2 0.3 
Prof. 6.2 30.0 18.2 2.4 11.7 30.9 7.9 1.7 8.1 29.5 18.1 2.5 
Adv 0.3 4.7 9.7 3.9 1.4 3.8 3.1 1.0 0.0 4.1 5.7 1.4 
Grade 
6 
Beg.  1.9 0.2 0.0 0.0 1.8 0.3 0.3 0.0 3.0 0.4 0.0 0.0 
E. Int 4.5 1.1 0.1 0.0 7.1 1.8 0.0 0.0 9.1 1.8 0.2 0.0 
Int. 13.6 10.9 2.3 0.2 25.2 7.7 2.1 0.3 19.8 10.1 2.8 0.2 
Prof. 10.2 25.7 13.7 1.6 13.8 23.6 8.0 1.5 14.3 21.8 7.3 1.4 
Adv 0.7 5.4 6.3 1.8 0.9 3.4 1.8 0.3 0.6 2.6 3.6 1.0 
Grade 
7 
Beg.  2.9 0.1 0.0 0.0 3.3 0.0 0.0 0.0 4.3 0.3 0.0 0.0 
E. Int 4.0 0.5 0.1 0.0 6.5 0.8 0.0 0.0 5.1 0.8 0.3 0.3 
Int. 13.5 4.1 0.4 0.1 21.6 4.5 0.8 0.4 18.3 6.5 0.8 0.0 
Prof. 23.7 24.2 4.3 0.4 29.0 20.8 2.4 0.8 21.0 21.3 4.0 0.3 
Adv 4.1 11.7 4.2 1.5 3.7 3.7 1.6 0.0 2.7 10.2 2.4 1.3 
Grade 
8 
Beg.  2.2 0.0 0.0 0.0 4.4 0.4 0.0 0.0 2.7 0.0 0.0 0.0 
E. Int 3.4 0.4 0.1 0.0 4.0 1.8 0.4 0.0 5.0 0.3 0.0 0.0 
Int. 12.2 2.2 0.2 0.1 17.3 3.5 0.4 0.9 17.8 1.7 2.0 0.0 
Prof. 32.7 14.1 3.6 0.6 35.4 13.7 2.2 0.9 33.6 14.4 5.7 0.7 
Adv 9.2 12.8 5.1 1.3 8.0 4.4 2.2 0.0 4.7 7.4 3.4 0.7 
Grade 
9 
Beg.  5.5 0.0 0.0 0.0 10.6 1.4 0.0 0.0 6.6 0.4 0.0 0.0 
E. Int 9.3 0.6 0.2 0.0 16.2 0.7 0.0 0.0 12.8 1.6 0.0 0.4 
Int. 29.3 3.5 0.4 0.2 27.5 5.6 0.0 0.0 31.9 3.5 2.3 0.0 
Prof. 29.1 13.1 2.4 0.4 30.3 4.9 2.1 0.0 24.9 7.0 3.9 0.8 
Adv 2.3 2.4 1.1 0.3 0.0 0.7 0.0 0.0 1.9 1.2 0.4 0.4 
Grade 
10 
Beg.  4.7 0.0 0.0 0.0 3.9 0.0 0.0 0.0 5.6 0.0 0.0 0.0 
E. Int 8.1 0.4 0.1 0.0 7.8 0.6 1.3 0.0 6.1 0.0 0.0 0.0 
Int. 24.1 2.2 0.3 0.1 38.3 2.6 1.3 0.0 36.7 2.2 0.6 0.0 
Prof. 36.3 13.1 1.7 0.1 24.7 10.4 3.2 0.0 34.4 11.7 0.6 0.0 






Table 9. (continued) Cross-categorization of CSAP Math Proficiency Level and CELA Total 




Math Prof Level 
None Tchr Read Directions Extended Timing 
U PP Pr Ad U PP Pr Ad U PP Pr Ad 
Grade 
3 
Beg.  7.2 2.5 0.3 0.0 9.6 7.8 3.5 0.1 0.0 0.0 0.0 0.0 
E. Int 15.8 10.9 2.0 0.2 7.6 17.4 9.1 0.9 0.0 0.0 0.0 0.0 
Int. 9.1 20.0 9.2 1.4 1.2 10.9 14.9 4.0 0.0 0.0 0.0 0.0 
Prof. 0.7 6.6 9.2 2.4 0.1 1.8 7.4 2.6 0.0 0.0 0.0 0.0 
Adv 0.0 0.5 1.2 0.6 0.0 0.1 0.4 0.6 0.0 0.0 0.0 0.0 
Grade 
4 
Beg.  6.7 1.6 0.3 0.0 18.1 13.1 3.8 0.6 0.0 0.0 0.0 0.0 
E. Int 16.4 8.3 1.5 0.1 11.3 13.1 3.8 0.6 0.0 0.0 0.0 0.0 
Int. 13.2 19.8 5.3 0.5 2.5 10.0 11.3 1.3 0.0 0.0 0.0 0.0 
Prof. 3.1 10.4 9.8 1.8 0.0 0.6 7.5 1.9 0.0 0.0 0.0 0.0 
Adv 0.1 0.4 0.6 0.3 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 
Grade 
5 
Beg.  4.6 0.8 0.1 0.0 19.6 17.5 4.1 0.0 0.0 0.0 0.0 0.0 
E. Int 14.2 4.4 0.4 0.0 7.2 15.5 5.2 1.0 0.0 0.0 0.0 0.0 
Int. 13.4 16.2 2.9 0.3 5.2 8.2 8.2 0.0 0.0 0.0 0.0 0.0 
Prof. 7.1 22.1 8.0 1.2 1.0 4.1 2.1 1.0 0.0 0.0 0.0 0.0 
Adv 0.1 2.0 2.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Grade 
6 
Beg.  6.1 0.8 0.3 0.0 21.7 10.1 1.6 0.0 0.0 0.0 0.0 0.0 
E. Int 14.7 3.7 0.6 0.0 15.3 4.8 1.1 0.0 0.0 0.0 0.0 0.0 
Int. 25.8 10.2 2.6 0.2 18.0 11.1 2.1 1.6 0.0 0.0 0.0 0.0 
Prof. 10.8 14.5 5.3 0.8 3.2 5.3 3.2 1.1 0.0 0.0 0.0 0.0 
Adv 0.4 1.8 0.8 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Grade 
7 
Beg.  6.3 1.3 0.1 0.0 30.2 7.0 0.0 0.0 0.0 0.0 0.0 0.0 
E. Int 18.0 1.0 0.0 0.0 15.5 3.9 1.6 0.0 0.0 0.0 0.0 0.0 
Int. 32.3 6.7 0.6 0.0 16.3 13.2 0.8 0.0 0.0 0.0 0.0 0.0 
Prof. 17.8 10.3 1.2 0.3 5.4 5.4 0.8 0.0 0.0 0.0 0.0 0.0 
Adv 1.3 1.5 0.7 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Grade 
8 
Beg.  8.6 0.0 0.2 0.0 36.4 4.6 0.0 0.0 14.0 1.8 0.0 0.0 
E. Int 14.7 0.6 0.2 0.0 19.7 2.3 1.2 0.0 8.8 1.8 3.5 0.0 
Int. 29.2 3.2 0.6 0.0 15.0 4.0 1.2 0.0 17.5 12.3 0.0 0.0 
Prof. 25.3 7.8 1.7 0.7 13.3 1.7 0.6 0.0 12.3 8.8 3.5 5.3 
Adv 3.0 3.7 0.6 0.0 0.0 0.0 0.0 0.0 3.5 3.5 3.5 0.0 
Grade 
9 
Beg.  10.2 1.0 0.0 0.0 30.0 3.3 0.0 0.0 15.8 0.4 0.0 0.0 
E. Int 28.9 2.0 0.0 0.0 24.2 2.5 0.8 0.0 19.8 0.8 0.0 0.0 
Int. 42.1 3.0 0.5 0.0 22.5 6.7 0.0 0.0 28.9 4.0 1.6 0.0 
Prof. 8.6 2.5 1.0 0.0 6.7 2.5 0.8 0.0 19.0 5.9 2.0 0.4 
Adv 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.8 0.4 0.0 
Grade 
10 
Beg.  8.3 0.0 0.0 0.0 18.6 0.0 0.0 0.0 8.2 0.5 0.0 0.0 
E. Int 24.8 2.3 0.0 0.0 24.5 2.0 0.0 0.0 20.9 1.5 0.0 0.0 
Int. 30.1 1.5 0.0 0.8 27.5 4.9 0.0 0.0 35.7 5.1 1.0 0.0 
Prof. 22.6 3.8 1.5 0.8 14.7 5.9 2.0 0.0 16.3 6.6 1.5 0.0 





A regression model was constructed with main effects estimated for 
gender, three of the five home languages, disability status, ELL program 
enrollment, NEP status, and three of the five accommodations. The 
dependent variable was CSAP scale score. Interaction effects were also 
calculated between CELApro scale scores and each of the five 
accommodations. The final form of the equation calculated for all grades 
was as follows: 
 
This equation follows the same format as the general linear regression 
equation discussed previously, but includes eleven main effects and five 
interaction effects. Main effects for Extended Time and Word-to-Word 
Dictionary accommodations were excluded from the model because they 
were not significant for any grade. Including these variables only as part of 
an interaction effect made them moderately significant for a small number 




grades even when some variables were not significant for a given grade. 
Using a single model allows for easier comparison of the effects of the 
various accommodations across grades.  
Table 10 shows the significance of each regression variable by 
grade level. Teacher Read Directions as an accommodation had 
significant main effects only for grades six and eight and significant 
interaction effects for grades four, six, seven, and eight. Extended Timing 
was not statistically significant in most grades, especially grades five, nine, 
and ten. The Oral Script accommodation was not significant for students in 
the upper grades, although it was significant for younger students. Word-
to-Word Dictionaries were not significant in grade nine, although they were 




3 4 5 6 7 8 9 10
CELA Total SS p<.001 p<.001 p<.001 p<.001 p<.001 p<.001 p<.001 p<.001
Gender p<.001 p<.001 p<.001 p<.001 p<.001 p<.001 0.029 0.122
HL_Spanish 0.050 0.048 0.001 0.044 p<.001 p<.001 0.006 p<.001
HL_Vietnamese p<.001 p<.001 p<.001 p<.001 0.009 p<.001 p<.001 p<.001
HL_Korean p<.001 p<.001 p<.001 p<.001 p<.001 p<.001 p<.001 p<.001
Disability p<.001 p<.001 0.082 0.702 0.005 0.033 0.001 0.874
Bilingual p<.001 p<.001 p<.001 p<.001 p<.001 p<.001 p<.001 p<.001
NEP_CELA p<.001 p<.001 p<.001 0.190 0.720 0.049 0.051 p<.001
Teacher Read Directions 0.487 0.205 0.904 0.005 0.101 p<.001 0.538 0.938
Oral Script 0.002 p<.001 0.004 0.003 0.080 0.012 0.849 0.550
Translated Oral Script p<.001 p<.001 p<.001 p<.001 p<.001 p<.001 p<.001 0.700
CELA SS*Tcher Read Dir 0.706 0.094 0.762 0.004 0.099 p<.001 0.559 0.987
CELA SS*Extended Time 0.040 0.035 0.647 0.002 0.022 0.013 0.175 0.720
CELA SS*Oral Script 0.004 p<.001 0.003 0.003 0.073 0.013 0.846 0.572
CELA SS*Trans Oral Script p<.001 p<.001 0.001 p<.001 0.002 p<.001 0.002 0.583
CELA SS* Word-to-Word 0.001 0.743 0.007
R Squared 0.444 0.446 0.449 0.413 0.395 0.378 0.370 0.381
Numbers in bold indicate p>.001, numbers highlighted in gray indicate p>.1
Word-to-Word accomodation for students in grades 3-7 excluded for n<50
Table 10. Significance of each Regression Variable by Grade
 
 
R-squared values are also presented in Table 10 and indicate the 
total amount of variance found in the data explained by the model. The 
lower grades have higher R-squared values than the upper grades, 
indicating that the performance of younger students on CSAP can be 
better predicted than that of their older peers. Even so, given the large 
number of possible factors contributing to students’ educational success, 
the ability to explain approximately 40% of the variance observed in 
student performance indicates that the regression model is useful for both 




Residuals were calculated for each student by comparing their 
observed and predicted scores. A histogram of the residuals was normally 
distributed around zero while a scatterplot of the residuals against the 
independent variable for CELApro scale scores evidenced reasonable 
homoscedasticity. These two findings support the use of a linear 
regression model to represent the relationship between English 
proficiency and mathematics performance.   
The patterns of statistical significance presented and discussed 
above can be better interpreted in conjunction with Table 11 below. Table 
11 presents the unstandardized regression coefficients used in the 
regression equation discussed above for each grade level. The 
unstandardized coefficients were used because both the CELApro and 
CSAP scale scores have already been standardized, and the coefficients 
directly indicate the unique contribution of each independent variable in 
scale score units. The intercept is presented first and varies significantly 
by grade level. The negative intercept values for the lower grades and 
larger CELApro scale score coefficients indicate that CELApro 
performance more directly influenced student CSAP performance for 
younger students. The effect of home language varied considerably by 
language. Disability status and enrollment in a bilingual program did not 




explanatory variables in the regression model was to remove their effects 
so that inferences could be made about the effectiveness of each 
accommodation without conflating disability or program status with 
accommodation. Main effects for the accommodations were not consistent 
across grades and became more interpretable when paired with their 
respective interaction effects. 
3 4 5 6 7 8 9 10
Intercept -267.75 -133.20 -56.24 -71.15 2.52 21.11 104.97 53.89
CELA Total SS 1.34 1.09 0.98 1.02 0.89 0.89 0.76 0.86
Gender -9.88 -10.47 -8.25 -6.30 -5.93 -14.37 -3.91 -3.22
HL_ Spanish -4.69 -4.38 -6.65 -5.19 -12.06 -13.84 -7.90 -16.07
HL_ Vietnamese 20.81 21.97 24.29 33.61 17.56 46.43 38.04 65.53
HL_ Korean 70.36 55.93 62.92 66.44 94.72 81.82 97.12 77.42
Disability -7.89 -6.29 2.95 0.82 6.59 6.01 -7.80 -0.47
Bilingual -22.05 -29.75 -26.24 -34.66 -34.96 -44.57 -41.58 -38.30
NEP_ CELA 22.66 17.43 7.12 4.44 1.41 8.76 9.40 26.32
Teacher Read Dir -29.23 49.44 -5.34 131.96 81.42 221.16 34.29 5.13
Oral Script 68.71 101.90 56.33 80.99 51.92 80.18 10.68 35.64
Translated Oral Script 269.96 228.69 221.55 362.77 173.13 266.62 186.71 -24.37
CELA SS*Tcher Read Dir 0.03 -0.13 -0.03 -0.25 -0.15 -0.39 -0.06 0.00
CELA SS*Extended Time -0.01 -0.01 0.00 -0.01 0.01 0.01 0.01 0.00
CELA SS*Oral Script -0.13 -0.20 -0.11 -0.15 -0.10 -0.15 -0.02 -0.06
CELA SS*Trans Oral Script -0.48 -0.38 -0.37 -0.69 -0.30 -0.49 -0.34 0.07
CELA SS* Word-to-Word 0.05 0.00 0.02
Table 11. Regression Parameters by Grade
 
For the majority of accommodations and grade levels, students at 
the lower ELP levels benefited more from accommodations than those 
with higher ELP scale scores. Exceptions to this trend were Teacher Read 
Directions for grade three students and Translated Oral Script for grade 




and CELApro scale score indicate that students with higher levels of 
English proficiency benefited more from the accommodation. Grade five 
also showed a different pattern of performance for students receiving 
Teacher Read Directions. The intercept for Teacher Read Directions is 
slightly negative, but the interaction effect is also negative, indicating that 
for fifth grade students Teacher Read Directions was associated with 
decreased performance for all students, particularly those at higher 
English proficiency levels.  
Translated Oral Scripts provide the greatest benefit to students in 
the majority of grades. The one exception to this finding was for grade ten 
students who did slightly worse when given Translated Oral Scripts at the 
lowest levels of English proficiency and benefited slightly more as English 
proficiency increased. In general though, students with low levels of 
English proficiency had the largest gains in performance, with the benefits 
decreasing as student proficiency scores increased. In most cases, 
students at the highest English proficiency levels received no or minimal 
benefit from any of the accommodations studied.  
The Oral Script accommodation followed the same general trend 
found for the Translated Oral Script, although the benefits were 
considerably less and ranged from 10 to 101 points. The interaction 




accommodation was not as large as that for Translated Oral Script, but 
there was still a clear pattern of students with lower levels of English 
proficiency benefitting more from the accommodation than their higher 
proficiency peers.  
Although not included as main effects, interaction effects for 
Extended Timing and Word-to-Word Dictionary accommodations 
combined with CELApro scale scores were also modeled. For grades 
three, four, and six a very small effect for the Extended Timing interaction 
was found indicating that students with higher levels of English proficiency 
benefitted less from the accommodation. The other grades showed the 
reverse trend, with more Proficient students benefitting slightly from 
Extended Timing. The sample of students receiving a Word-to-Word 
Dictionary was large enough to be considered reliable for estimation only 
for students in grades eight through ten. The results for these students 
were inconsistent, with higher proficiency grade eight and grade ten 
students receiving a small benefit but grade nine students receiving no 
benefit at all.  
To facilitate review of the effects of all the accommodations by 
grade, it was helpful to look at a prototypical plot of the data. A prototypical 
plot is intended to visually represent the relationship between discrete 




demographic variables. These plots also make it easier to see the 
interaction effects at different points along the scale. Prototypical plots of 
the effects of each linguistic accommodation for grades three through ten 
are presented below as Figures 3-10.  
As shown in Figure 3, below, grade three students with lower levels 
of English proficiency benefitted from Translated Oral Scripts. Regular 
Oral Scripts were only slightly beneficial to low proficiency individuals, 
while students receiving Teacher Read Directions and Extended Time 
actually performed worse than their peers receiving no accommodation 





Fourth graders also benefited from Translated Oral Scripts, 
particularly at the lower levels of proficiency, although students adept in 
English received only minimal benefit from this accommodation (Figure 4). 
Regular Oral Script was helpful for students with low levels of English 
proficiency, but the benefits decreased as CELApro scale scores 
increased. Teacher Read Directions and Extended Time had little impact 
on student performance, although at higher levels of English proficiency 
students receiving Teacher Read Directions performed worse than their 





In Figure 5, for fifth graders there was no benefit from receiving 
Extended Time so the line for no accommodation is hidden behind the line 
for Extended Timing. Fifth grade students, particularly with lower English 
proficiency, benefitted from Translated Oral Scripts, while regular Oral 
Scripts had only a small impact on student performance. Students 
receiving Teacher Read Directions performed consistently lower than the 





In sixth and seventh grades (Figures 6 and 7), Translated Oral 
Scripts made the most difference for students, particularly at the lower end 
of the scale. Teacher Read directions and Oral Scripts were slightly 
helpful for students with low English proficiency, while Extended Time had 









In grade 8 (Figure 8), Translated Oral Scripts and Teacher Read 
Directions significantly benefited students with lower levels of proficiency 
while Word-to-Word Dictionaries helped students who were already 
Proficient. Oral Scripts were slightly beneficial for students at the lower 






In grade 9 (Figure 9), only Translated Oral Scripts benefited 
students with low English proficiency, while the other accommodations 





As in grade five, Extended Timing did not affect student 
performance for grade ten, so the no accommodation line is hidden 
(Figure 10). Although Translated Oral Scripts and regular Oral Scripts had 
a small impact on student performance at the low end of the scale and 
Word-to-Word Dictionaries slightly benefitted high proficiency students, 





Overall, Tables 10 and 11, in addition to the prototypical plots 
presented above, indicate that the linear regression model employed 
captured the effect of each received accommodation on student CSAP 
Mathematics performance. When removing the possible confounding 
influences of gender, home language, disability status, program 
enrollment, and NEP status, the effect of each accommodation is more 
readily interpretable and patterns of performance emerge. The 




Results Addressing Research Questions for NEP and LEP Students 
The research questions investigated by this study looked at the 
effect of language proficiency, grade, gender, home language, disability 
status, ELL status, and receipt of a linguistic test accommodation on 
CSAP mathematics performance. Although it is impossible to conclude 
with any certainty that all relevant background characteristics have been 
controlled for, the researcher tried to include demographic variables 
commonly associated with academic and English language performance.  
The first research question was descriptive in nature and the results 
indicated that LEP and NEP students in Colorado were primarily Hispanic 
and came from a Spanish language background. Poverty among ELLs 
was high and the majority were enrolled in ESL programs. Looking at the 
differential performance of students by grade, the results from research 
question number two indicated that each grade level needed to be treated 
separately. The differences in student performance at each grade level 
necessitated running all remaining analyses by grade. Results from the 
third question indicated that students at lower grade levels with average 
levels of English proficiency were more likely to score Partially Proficient 
or above on the CSAP than their older counterparts, even when the older 




Looking at the accommodations provided to ELLs, the researcher 
found that the majority were given no accommodation, a significant 
number received an Oral Script, and small percentages received each of 
the other available linguistic accommodations. Students with lower 
CELApro scores and lower CSAP mathematics scores were more likely to 
receive accommodations than their higher performing peers, although 
these results from research question four may primarily be reflecting the 
higher proportion of students in these lower proficiency categories.  
The fifth and sixth questions posed by the researcher represent the 
bulk of this investigation, and will be discussed in greater detail than those 
above. Due to the complexity of the questions and the large number of 
explanatory variables included in the regression equation, each variable 
will be discussed individually.   
The final regression equation attempted to account for student 
home language. The analysis results indicated that home languages of 
Spanish, Vietnamese, and Korean significantly impacted student 
performance, while Russian and Arabic did not. When a student’s home 
language was Spanish, student scores were lower by approximately 4 to 
16 points. Students whose home languages were Vietnamese and Korean 




Scores for Russian and Arabic-speaking student scores were not 
significantly different from the overall mean.  
Looking at the explanatory variable of gender, the regression 
analysis suggested that males do slightly better than females on the 
CSAP Mathematics test, mostly at the lower grades. Program enrollment 
was also examined, and the findings indicate that students in ESL did 
better than students in a bilingual program. Given the small samples of 
students enrolled in bilingual programs in comparison to the majority of 
ESL enrolled Colorado students, these results should be viewed with 
caution. This study does not provide enough information to judge the 
efficacy of program enrollment and further analysis would be required to 
come to a substantive conclusion.   
Finally, the effect of primary disability was investigated. A student’s 
disability status was significantly associated with CSAP performance. 
Students in grades three, four, nine, and ten performed slightly lower 
when a primary disability was indicated, while students in grade 5–8 
performed slightly better. This result is somewhat surprising given that 
disability status tends to be associated with lower performance on 
achievement tests, but given the many additive pieces of the regression 
model, the performance of students with disabilities may still be lower than 




The results of this regression equation also help answer question 
number six. Having quantified the effects of the demographic variables 
discussed above, the possible effects attributable to linguistic 
accommodations become visible.  
Translated Oral Scripts seemed to make the biggest difference for 
all grade levels in terms of boosting CSAP performance. Students using 
Word-to-Word Dictionaries also had increased performance for grades 
eight and ten. Grades three through seven were not included for this 
accommodation because of small sample sizes. Oral Scripts and Teacher 
Read Directions were associated with positive score increases for some 
grades and negative score drops for others. Students with lower levels of 
English proficiency tended to benefit more from receiving 
accommodations than students with higher proficiency. Analyzing the 
accommodations by grade also revealed differential accommodation 
effects. Third grade students receiving Translated Oral Scripts had higher 
CSAP scores than their non-accommodated peers, those using regular 
Oral Scripts benefitted slightly, while the effects of Teacher Read 
directions and Extended Timing appear to be worse than receiving No 
Accommodation for this sample. In grade ten, it did not matter what 





Results for Fluent-English Proficient Students 
Research question 7 addressed differences between NEP/LEP 
students and FEP students who did not take the CELApro. Since FEP 
students do not take CELApro, their CSAP scores were analyzed without 
a CELApro score. This meant that research question three could not be 
investigated, while the others required slight modification.   
Table 12 describes the population of NEP, LEP, and FEP students 
without CELApro scale scores by grade. As mentioned earlier, all NEP 
and LEP students are required to take CELApro; however, 1,704 NEP and 
LEP students did not take the CELApro. The likely reasons that NEP and 
LEP students would not have CELApro scores include: coding errors, 
students were redesignated, or students arrived after the school had 
completed the CELApro testing or after the testing window. FEP status 
varies by grade with increasing numbers of FEP students as grade level 
increases, until a small decline for grade 10. In total there were 29,592 





Table 12. English Language Proficiency by 
Grade for all Students Not Taking CELA 
Grade 
Language Proficiency 
Total NEP LEP FEP 
3 106 163 2029 2298 
4 76 141 2990 3207 
5 73 123 3462 3658 
6 70 128 4101 4299 
7 82 129 4177 4388 
8 56 117 4575 4748 
9 86 159 4502 4747 
10 63 132 3756 3951 
Total 612 1092 29592 31296 
 
Table 13 describes the population of FEP students in terms of 
instructional program enrollment. The majority of FEP students eligible for 
bilingual program participation were in year one or two of monitoring, while 
a smaller proportion were no longer in the program or had exited. 
Students receiving ESL services accounted for a large number of FEP 
students. More students eligible for ESL services were exited or no longer 
receiving program services (15,319) than in year one or two of monitoring 
(10,895). About 1,956 students in ESL services and ten bilingual services 





Table 13. Program Status by English Language 
Proficiency for all Students Not Taking CELA 
    Language Proficiency 
    NEP LEP FEP 
Bilingual 
Yes 58 46 10 
Monitored Y1   405 
Monitored Y2   354 
Exited Y3+   465 
Parent Choice   1 10 
ESL 
Yes 503 904 166 
Monitored Y1   5033 
Monitored Y2   5862 
Exited Y3+   15319 
Parent Choice 51 138 1956 
  Missing     6 
  Not Enrolled   3 6 
 
 Table 14 provides a demographic description of FEP students, 
excluding the NEP and LEP students who did not take the CELApro. The 
number of FEP students is higher in the secondary grades with fewer FEP 
students in grades three through five. There is a higher percentage of 
females (51.4%) than males (48.6%). Student ethnicity was primarily 
Hispanic with small percentages of Asian, White, Black, and Native 
American groups. Fewer FEP students were eligible for free or reduced 
lunch (70.7%) than in the NEP and LEP group (81.8%). A considerable 
proportion of FEP students were considered gifted and talented 12.8%, 
which is much higher than the 1% of NEP and LEP students taking the 




of the population, while immigrant students accounted for 1.5%. Colorado 
uses several measures for student continuity between the 2006-2007 and 
2007-2008 school years: 66% of students were in the same school, 94.7% 
were in the same district, 84.3% stayed in Colorado, and 3.6% were 
continuous in an ELL program. FEP students who indicated having a 





Table 14. Demographic Frequencies for FEP Students  
    Frequency Percent 
Grade 3 2029 6.9 
4 2990 10.1 
5 3462 11.7 
6 4101 13.9 
7 4177 14.1 
8 4575 15.5 
9 4502 15.2 
10 3756 12.7 
Gender  Female 15206 51.4 
Male 14385 48.6 
Ethnicity  Native American 222 0.8 
Asian 3155 10.7 
Black 544 1.8 
Hispanic 23672 80.0 
White 1999 6.8 
Free/Reduced 
Lunch 
Free lunch eligible 17494 59.1 
Reduced lunch eligible 3423 11.6 
Not eligible 8672 29.3 
Gifted -Talented  No 25816 87.2 
Yes 3774 12.8 
Migrant Status  Non-migrant 28948 97.8 
Migrant 642 2.2 
Immigrant Status  Non-immigrant 29158 98.5 
Immigrant 432 1.5 
Continuous in 
School 
No 10057 34.0 
Yes 19535 66.0 
Continuous in 
District 
No 1561 5.3 
Yes 28030 94.7 
Continuous in 
Colorado 
No 4642 15.7 
Yes 24950 84.3 
Oct New to 
School 
No 15938 53.9 
Yes 13654 46.1 
Continuous in 
ELL 
No 28526 96.4 
Yes 1064 3.6 
IEP No 28383 95.9 
Yes 1208 4.1 
Disability  No 28383 95.9 
Yes 1209 4.1 
 
Table 15 lists the number of students with Spanish language 
background as 81.6% and other language backgrounds as 18.3%. The 
CSAP biographical data grid does not collect a code for other home 




breakdown of the other home languages is not available. No ELLs should 
have an English language background, therefore, the 0.1% indicated in 
the table likely reflects a school or district coding error.  
 
Table 15. Language 
Background of FEP Students 
  Frequency Percent 
English 16 0.1 
Spanish 24160 81.6 
Other 5416 18.3 
 
 
A separate analysis of student CSAP scores was conducted for 
FEP students. Table 16 below characterizes the distribution of FEP 
performance. It is not surprising that mean and median CSAP 
performance for FEP students was between 50 and 80 points higher than 
for their NEP and LEP peers. Standard deviations were slightly smaller for 
the FEP students. The mean and median FEP scores were very similar, 
indicating that the distribution was relatively normal, and the small 





 Figure 11 is a graphical representation of CSAP scale scores for 
FEP students in grades three through ten. The scale scores ranged from a 
mean of 477 in grade three to a mean of 564 in grade ten. The intervals 
between the scale scores are more linear and consistent than those for 
the NEP and LEP students, although there is still enough difference 
across grades to justify analyzing each grade separately.  
 
 
Table 17 provides the percent of students who were Unsatisfactory, 
Partially Proficient, Proficient, or Advanced in each grade level. A large 




particularly in grades eight through ten. The majority of students were 
considered Partially Proficient and Proficient across the grades, while a 
higher percentage of students were Advanced in grade three through six 











Table 18 lists the percentage of students who were afforded an 
accommodation on the CSAP Mathematics test. Across all grades, the 
great majority of students did not receive any accommodation. Teacher 
Read Directions, Extended Timing, and Oral Scripts were provided to a 
higher percentage of FEP students than Translated Oral Scripts or Word-




Table 17. Percent of FEP Students in 
Each Proficiency Level by Grade 
Grade CSAP Math Proficiency 
U PP Pr Ad 
3 3.5 17.0 47.3 32.2 
4 3.0 20.4 50.1 26.3 
5 3.8 27.4 43.0 25.7 
6 8.9 31.2 40.9 18.9 
7 18.3 45.4 26.0 10.0 
8 27.6 37.7 23.8 10.3 
9 40.4 35.6 17.1 5.1 
10 45.4 36.3 13.8 1.9 
Table 18. Percent of FEP Students Receiving CSAP Math Accommodations by Grade 
  3 4 5 6 7 8 9 10 
None 91.8 91.0 89.0 91.8 93.0 92.5 95.8 96.3 
Braille 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Large-print 0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.0 
Teacher Read Directions 1.0 1.0 1.0 0.8 0.9 1.1 0.6 0.6 
Used Manual 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Scribe 0.0 0.1 0.3 0.1 0.1 0.1 0.1 0.0 
Signing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Extended Timing 2.4 4.4 6.0 5.0 4.5 4.6 2.7 2.3 
Oral Script 3.9 2.7 3.5 2.2 1.4 1.4 0.4 0.6 
Translated Oral Script 0.6 0.4 0.0 0.0 0.0 0.0 0.0 0.0 








 Table 19 gives a frequency count of FEP students receiving the 
accommodations of interest. Frequencies for Teacher Read Directions, 
Extended Timing, and Oral Script were large enough to be included in the 
regression equation used to model FEP student performance, but the 
small number of students receiving Translated Oral Script and Word-to-
Word Dictionaries resulted in the exclusion of these accommodation 
categories.  
Table 19. Frequencies of FEP Students for Accommodations of Interest 
  3 4 5 6 7 8 9 10 
Teacher Read Directions 20 31 35 33 36 49 27 22 
Extended Timing 49 133 207 204 188 211 123 86 
Oral Script 79 81 121 91 57 64 19 22 
Translated Oral Script 13 13 1 1 0 0 0 1 
Word-to-Word Dictionary 0 3 1 2 0 5 7 5 
n<15 excluded from calculations 
 
The linear regression model used to describe FEP student 
performance did not match the model presented previously for NEP and 
LEP students because FEP students did not have a CELApro score 
included as a continuous independent variable. Explanatory variables that 
were not statistically significant in any grade were removed from the 
model and the resulting regression equation differed significantly from that 




Table 20 shows the significance of each regression variable by 
grade level. Gender and disability status were significant for most grades. 
Although the limitations of the data collection process meant only a home 
language of Spanish could be included in the model, this variable was 
significant for all grades. Teacher Read Directions as an accommodation 
had significant effects for grades three through six, with smaller effects in 
grades 7-9 and minimal effects for grade ten. Extended Timing was not 
statistically significant in most grades, especially grades seven through 
ten, although it was significant for grade four students. The Oral Script 
accommodation was helpful to students in the lower grades (three through 






Table 21 reports the unstandardized regression coefficients for 
each explanatory variable by grade. Without the continuous independent 
variable of English proficiency, the predicted intercept for FEP students 
was considerably higher for all grades than that reported for NEP and LEP 
students. Gender continued to affect performance, with girls scoring 
between 4 and 13 points lower than boys. Linguistic background and 
disability status also continued to predict lower levels of CSAP 
performance with decreases between 41 and 52 points, and 39 and 92 
points respectively.  
 
Table 21. Regression Parameters for FEP Students by Grade  
  3 4 5 6 7 8 9 10 
Intercept 520.64 541.75 566.77 580.11 580.67 600.75 604.28 614.49 
Gender -10.00 -12.41 -11.19 -6.15 -4.02 -6.31 -8.83 -5.78 
HL_ Spanish -43.98 -41.24 -42.64 -45.45 -45.21 -49.14 -45.48 -52.23 
Disability -59.18 -39.74 -60.12 -65.14 -57.73 -79.57 -72.85 -81.84 
Tchr Read Dir -79.00 -58.54 -34.89 -41.43 -22.43 -14.02 -23.90 -8.38 
Extended Time -29.23 -24.12 -7.43 -8.32 -4.73 5.65 -7.75 -8.50 
Oral Script -55.67 -47.70 -26.53 -30.56 -35.28 -9.67 -23.87 -8.12 
 
 
A prototypical plot of the point estimates for each grade and 
accommodation status is provided below. Figure 12 depicts the effect of 
accommodations on FEP student’s mathematics scale scores across 
grade levels. In every grade except grade eight, FEP students scored 




grade eight where extended timing was associated with slightly higher 
scale scores. Contrasting with the findings for NEP and LEP students, 
FEP students given any linguistic accommodations had considerably 
lower scores than their non-accommodated peers. The exception to this 
trend was the slight advantage given to students receiving Extended Time 






Results Addressing Research Questions for FEP Students 
The results of the first research question describe the population of 
FEP students and allow for comparison with the NEP and LEP 
populations. FEP students continue to be overwhelmingly Hispanic with 
Spanish as their home language. Only one-third as many FEP students 
are reported as having a disability, while more than ten times as many are 
reported as gifted and talented compared to the NEP and LEP student 
groups.  Although FEP students do not take the CELApro, their 
performance on the CSAP is higher for all grades than their less proficient 
peers. The third research question cannot be answered without a direct 
measure of language proficiency, so it was been skipped for this group. 
The results for the fourth research question indicate that FEP students are 
also less likely to receive an accommodation and the majority of 
accommodations given are for Extended Timing.   
Reviewing the regression analysis and explanatory variables listed 
in research question five, the researcher found that grade influenced 
student CSAP performance. The second explanatory variable was home 
language. The regression analysis suggested that a student’s home 
language effected CSAP performance. When a student’s home language 
was Spanish students scored significantly worse across all grade levels. 




Russian, Korean, or Arabic since this information is not collected on the 
CSAP student biographical data grid. The regression analysis also 
suggested that males have higher mathematics scores than females. The 
fourth variable examined the impact of ELL program enrollment on 
academic achievement. The majority of FEP students were monitored or 
had exited their ELL program. Only a small number of students had 
schools with bilingual programs and the difference in performance 
between these students was not significant and so was not included in the 
model. The researcher is cautious in concluding that program enrollment 
does not affect student performance given this small sample. Further 
research on program enrollment would be required for the researcher to 
confidently answer this research question.    
The final analysis included demographic variables and examined 
whether primary disability affected CSAP performance. The population of 
FEP students reported as having disabilities was smaller than their NEP 
and LEP counterparts, but the results indicate that FEP students in all 
grades performed much lower when a primary disability was indicated. 
While the analyses showed that for the most part Teacher Read 
Directions, Extended Timing, and Oral Scripts did not significantly 
influence FEP performance, it is unfortunate that the student samples 




insufficient in size to allow their inclusion. However, if the small samples 
reflect actual usage of the accommodation by teachers in the field with 









Summary of Findings 
 
The purpose of accommodations for English Language Learners 
(ELLs) is to allow students to demonstrate what they know about a subject 
without changing what is being tested. This is accomplished by removing 
any linguistic or socio-cultural barriers that students may encounter in 
large scale testing. This study examined the effect of accommodations on 
student scores while taking into account English Language Proficiency 
(ELP), Grade, Home Language, Gender, ELL Program and Primary 
Disability. For NEP and LEP, Translated Oral Scripts seemed to make the 
biggest difference for all grade levels in terms of association with higher 
CSAP performance. Students using Word-to-Word Dictionaries also 
showed increased performance for grades eight and ten. Grades three 
through seven were not included for this accommodation because of small 
sample sizes. Oral Scripts and Teacher Read Directions were associated 
with positive score increases for some grades and negative score drops 




benefit more from receiving accommodations than students with higher 
proficiency. Analyzing the accommodations by grade also revealed 
differential accommodation effects. Third grade students receiving 
Translated Oral Scripts had higher CSAP scores than their non-
accommodated peers, those using regular Oral Scripts benefitted slightly, 
while the effects of Teacher Read directions and Extended Timing appear 
to be worse than receiving No Accommodation for this sample. In grade 
ten, it did not matter what accommodations students received—none 
seemed to be associated with student performance.  
While the analyses showed that for the most part Teacher Read 
Directions, Extended Timing, and Oral Scripts were not significantly 
associated with FEP performance, it is unfortunate that the student 
samples receiving Translated Oral Scripts and Word-to-Word Dictionaries 
were insufficient in size to allow their inclusion. However, if the small 
samples reflect actual usage of the accommodation by teachers in the 
field with their Fluent-English Proficient (FEP) students, then the lack of 
results is itself informative. The FEP results lead the researcher to the 
conclusion that since accommodations are not giving students an 
advantage once they have enough ELP, linguistic accommodations 
increase the validity and reliability of the assessment.  It seems that the 




when linguistic and socio-cultural barriers are mitigated, students are able 
to show what they know about mathematics.  
It is difficult to say for certain that accommodations are the only 
factors that students have in common. However, accommodations are 
determined at the school or classroom level and not every student who 
might benefit from an accommodation received one. It is unlikely that other 
common factors influenced CSAP scale scores, although the researcher 
realizes that conclusions should be interpreted with caution.  
Relation of This Study to Research in the Field 
Researchers suggested that ELLs with accommodations matched 
to their linguistic and cultural needs scored higher than those who 
received accommodations that did not take into account ELL responsive 
criteria or no accommodations. ELL responsive criteria refers to taking into 
account ELP, language of instruction in current schooling, language of 
previous instruction, years of formal schooling, age, and grade level 
(Kopriva, 2008). This study was conducted taking into account levels of 
ELP (CELApro scale scores), making it unique from the limited research 
base regarding accommodations and ELLs. Language of instruction in 
current schooling, language of previous instruction, age, and years of 
formal schooling could not be examined since only data available on the 




regression analysis student background variables including CELApro and 
CSAP scale scores, received accommodations on CSAP, home language, 
gender, disability status, ELL program enrollment, Non-English Proficient 
(NEP) status, and grade.  The regression analysis allowed the researcher 
to compare the results of accommodated tests when all of the available 
background variables were controlled for.     
The post-hoc analysis using secondary data with a causal-
comparative (ex post facto) design required information already collected 
from the student data grid which made it unique from any prior study. A 
number of studies have used National Association of Educational Program 
(NAEP) and other mathematics assessment data (Abedi et al., 2003a, 
2003b; Abedi, Lord, Hofstetter, & Baker, 2000; Bolt & Ysseldyke, 2006; 
Elbaum, 2007; Hafner; Huynh et al., 2004). To the researcher’s 
knowledge, this is the only study using state-wide assessment data to 
examine the effect of linguistic accommodations on the scores of a 
mathematics test for all ELLs in the state, while also taking into account 
background variables. In addition, studies cited in the literature review had 
less than a few thousand student participants.  This study analyzed large 
sample sizes in the tens of thousands: 42,962 for the analysis of NEP and 
Limited-English Proficient (LEP) students and 29,592 for the analysis of 




This research study is an important initial step in the quest for 
systematic research-based practice for the state of Colorado with regards 
to fair and meaningful ELL testing. Eight accommodations are supported 
by the existing research base including English Dictionaries, English 
Glossaries, Dual Language Dictionaries, Dual Language Glossaries, Side-
By-Side Dual Language tests, Plain English tests, Translated (Spanish) 
tests, and Extended Time. An additional accommodation, Scripted Oral 
Translations (Read Aloud Spanish Script) was investigated in a single 
study, but results were inconclusive (Francis et al., 2006; Sato et al., 
2007). The results of this study suggest that for NEP and LEP students, 
Translated Oral Scripts seemed to make a difference for all grades in 
increasing CSAP performance. In grades eight and ten, Word to Word 
dictionaries also increased CSAP performance. Grades three through 
seven were not analyzed for Word to Word Dictionary effect because of 
small sample sizes. Oral Scripts and Teacher Read Directions were 
associated with positive score increases for some grades and negative 
drops for others. Students with low ELP levels benefited more from 
accommodations than those who were more proficient in English. Analysis 
by grade reveled differential effects.   
For FEP students, the results suggested that for the most part 




influence FEP performance. It is inopportune that the number of FEP 
students who received a Translated Oral Script and Word to Word 
Dictionary weren’t large enough to include in the analysis.    
The results of this study concur with the emerging research base 
supporting Word to Word dictionaries and Extended Time 
accommodations (Francis et al., 2006; Pennock-Roman & Rivera, 2007; 
Sato et al., 2007).  In addition, the results add a new finding to the body of 
research, the suggestion that translated oral scripts may level the playing 
field for ELLs.  Scripted Oral Translations were investigated in a study and 
results had been inconclusive (Francis et al., 2006). This study also 
suggests that the background variables of ELLs influence the 
effectiveness of accommodations. In relation to assessing academic 
performance in Mathematics, the use of accommodations is intended to 
assure the validity and reliability of ELLs’ CSAP Mathematics scores and 
interpretations. A one size fits all approach should not be taken with 
regard to assigning accommodations for ELLs. Several factors should be 
taken into account when decisions are made about when to use an 
accommodation for ELLs including: the student’s level of proficiency in 
English, the student’s literacy in his or her home language, the language 
of instruction, the amount of schooling the student received in his or her 




classroom as part of instruction (Kopriva, 2000). Accommodations 
according to state policy should always be determined, and documented, 
on an individual basis by a team of educators, including parents and 
student. In addition, ELLs must be given equal access to grade level 
content. Finally, accommodations should be monitored and evaluated for 
effectiveness on an ongoing basis. While the findings of this study suggest 
promise for some accommodations, additional research is needed.  
Limitations 
This study was limited to variables collected on the student data 
grid so the researcher was not able to analyze all linguistic 
accommodations offered on the CSAP. In addition, the researcher could 
not analyze the impact of native language abilities (Oral, written, literacy, 
proficiency) formal schooling experiences, age, language of instruction, or 
cultural issues. The researcher assumed that educators acted in the best 
interest of students, followed state guidelines and best practices in 
selecting and administering accommodations; however, the researcher 
has no means of verifying implementation. Accommodation administration 
is not routinely monitored so it is possible that accommodations may have 
been implemented incorrectly.  
In spite of guidance from the English Language Acquisition Unit 




struggle with designating students and there is a possibility that any of the 
data points used for this study were inaccurate (CDE, ELAU, 2007b). In 
addition, it is possible that student exposure to state standards differs by 
district or courses taken, or it is possible that the opportunity to learn was 
different for ELLs around the state, accounting for differences in scores.  
Colorado is a local control state and many educational decisions 
are left to individual schools or districts. This poses a potential limitation as 
districts/schools may have policies regarding accommodations different 
than the state or that training is limited in different districts.    
Another limitation to this study is that every student who could 
benefit from an accommodation may not have received one. The limited 
sample sizes for Word to Word Dictionary Accommodations and FEP 
students who used Translated Oral Script is also a limitation. The 
possibility that significant differences were attributed to differences in 
student abilities instead of accommodations must be considered. The 
CSAP Mathematics assessment is a moment in time and students could 
demonstrate different abilities on the assessment if it was given at a 
different time, or when the student was in a better mood, etc.  
 Since state policy directs districts to code one accommodation 
when more than one accommodation is used, this study was not able 




FEP students do not take the CELApro and comparisons could not be 
made which accounted for the language ability of the FEP students. 
Suggestions for Future Research 
While it seems that some accommodations have an effect on CSAP 
Mathematics scale scores for NEP and LEP students and don’t impact 
scale scores for FEP students, more research is needed regarding the 
accommodations that are offered in the state for which data is not 
collected. The accommodations allowed in the 2008-09 Colorado 
Accommodations Manual for English Language Learners for which 
information will not be collected on the student biographical data grid 
include:  Teacher Read Directions in the Native Language, Allowing 
Students to Respond Orally in English, Allowing Students to Respond 
Orally in Native Language, Allowing Students to Respond in Writing in 
Native Language, Repeat Test Items, and Repeat Test Directions. Some 
of the accommodations that were allowed on the 2007-08 CSAP 
Mathematics are now considered logistical adjustments—not 
accommodations. The linguistic accommodations allowed on the 2007-
2008 Mathematics CSAP for ELLs now considered logistical adjustments 
include:  Highlighting or Underlining Key Words in Directions or the 




in Between, Individually Administered Test, and Test Taker Provided 
Preferential Seating. They were not part of this research study.  
Lectura/Escritura is a native language accommodation in grades 
three and four in Reading and Writing for a very specific population. 
Research regarding the comparability and effectiveness of these tests is 
needed. Other student background variables that may influence the effect 
of accommodations such as, native language abilities (oral, written, 
literacy, proficiency), formal schooling experiences, age, and language of 
instruction need to be analyzed in future research studies.  
Analysis using the sub-test scores from CELApro (Listening, 
Speaking, Reading, Writing, Oral, and Comprehension) would give a more 
specific analysis of whether the sub-test scores differ by accommodation. 
For instance, the question regarding whether a student who has a high 
Listening sub-test score on CELApro does better with an Oral-Script rather 
than one that has a low listening sub-test score could be answered. 
Ultimately, it would be helpful to have an ELP score for FEP students in 
order to determine the effect of ELP on the provision of accommodations. 
Experimental studies with groups of students taking accommodated and 
non-accommodated assessments with interviews to gather some of the 
background variables above would also shed some important light on the 




conducted with state assessments because of the secure nature of state 
assessments, the cost of developing, the amount of time and resources it 
would take to conduct an experimental study, and the ethical dilemma of 
denying treatment that could improve student performance.  The 
administration of accommodations requires resources such as space and 
test administrators.  A study examining the resources available in rural vs. 
urban school districts and whether resources influence the administration 
of accommodations to students would be helpful.  Since a large majority of 
students in Colorado do not receive accommodations it is also important 
to gather qualitative data regarding why accommodations are not being 
provided to students.  Additional research regarding the extended time 
accommodation is important.  There are specific guidelines that require 
that educators determine the number of minutes a student needs to 
address multiple choice and constructed response items.  Research 
needs to be done to determine if these guidelines are appropriate and how 
much time is actually utilized by students.  Some accommodations must 
be administered in separate environments, research regarding 
accommodations under this circumstance is necessary.   While this 
research study focused on the mathematics assessment, research in the 






Given the limited research base which suggests that some 
accommodations may be effective for ELLs and the results of this study 
there are a number of policy implications.   Educators need to learn more 
about which accommodations are appropriate under what circumstances 
and for whom.  Training and resources need to be provided to school 
districts to encourage best practice in providing ELL students the 
opportunity to demonstrate what they know and are able to do relative to 
the content areas tested.  Educators have the opportunity and 
responsibility to ensure that ELL students are tested as fairly as possible; 
this message needs to be widely communicated.  In addition, educators 
must be involved in providing feedback regarding the implementation and 
effectiveness of accommodations.  Finally, in order to improve instruction 
and assessment of ELLs states and school districts must monitor 
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ELL Growth rate in Colorado
Colorado’s Rate of LEP Growth 1994/1995-2007/2008 *
*  SOURCE: U.S. Department of Education's survey of the states' limited English proficient students and available educational programs 
and services, 1991-92 through 2001-2002 summary reports. Supplemented by state publications (1998-99 data), enrollment totals from 
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